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WR-ALC  (MANPGC) 


1.0  Identification  of  RCC 

RCC  MANPGC  has  been  identified  by  the  statement  of  work  of  the  contract 
F33600-88-D-0567  for  process  characterization. 


2.0  General  Information 

MANPGC  is  a  Resource  Control  Center  under  the  MANPG  section  of  the  Industrial 
Products  Division  (MAN)  at  WR-ALC.  MANPGC  is  located  in  Building  1 58.  The 
area  is  maintained  as  a  300,000  class  dean  room  though  dean  room  garb  is  not 
required.  The  primary  workload  is  MISTR  work.  It  consists  of  a  variety  of 
directional  gyroscope  systems  and  a  number  of  fluid  damped  rate  variety  of 
directional  gyroscope  systems  and  a  number  of  fluid  damped  rate  and  rate 
switching  gyros.  Most  product  in  the  area  is  a  1955  to  1965  design.  The  workload 
has  been  decreasing  for  some  time  due  primarily  to  produd  age. 

MANPGC  will  be  discussed  in  more  detail  in  the  following  Section  2.1  through  2.8. 

2.1  Facility  Layout  Drawing 

The  accompanying  facility  drawing  represents  MANPGC's  portion  of  Building  158. 
The  RCC  is  spread  into  two  locations  in  Building  158  and  shares  part  of  its  prime 
area  with  MANPPC  which  has  moved  into  the  area  in  the  last  year.  It  is  not 
maintained  consistent  with  clean  room  practices. 

2.2  Equipment 

MANPGC  equipment  is  mainly  individual  workbench  stations,  vacuum  and 
circulating  ovens,  leak  detecting  stations,  and  many  manual  and  semi- 
programmable  test  stands.  Most  of  the  tooling  is  standard  precision  hand  tools 
furnished  to  the  technical  operators  in  complete  kit  sets.  Each  separate  PCN 
model  does  require  some  special  tooling  but  little  is  complex  enough  to  require 
much  concern  in  this  study.  The  circulating  and  vacuum  ovens  are  minor 
adaptions  of  standard  units.  The  leak  detection  equipment  are  standard  catalog 
items  such  as  Veeco  or  Varian,  then  adapted  to  specific  model  gyros  or  families  of 
gyros.  The  test  sets  and  stands,  except  for  the  contraves  rate  test  stations,  are  of  an 
age  consistent  with  the  product  design  age.  It  is  doubtfui  that  it  can  be  properly 
supported  much  longer. 

2.3  Workforce 

MANPGC  has  a  stable  workforce  with  little  variance.  The  workforce  is  comprised  of 
instrument  mechanics,  three  supervisors,  a  clerk,  and  a  senior  supervisor.  The 
following  is  a  breakdown  of  the  mechanics  within  MANPGC. 


SKill  Codfl 
WG  3359 
WG  3359 
WG  3359 
WG  7009 


Skill  Level 
G-10 
G-09 
G-07 
G-04 


QuantilY 

1 

55 

10 

1 


Exparisnce 

25.0  yrs. 
20.7  yrs. 
7.6  yrs. 
12.0  yrs. 


It  is  to  be  noted  that  the  workforce  is  shared  between  the  gyro  RCCs  as  workloads 
vary.  A  major  concern  is  availability  of  trained  instrument  mechanics  if  increased 
workload  was  demanded.  The  age  of  the  workforce  should  also  be  of  a  concern. 
Experience  is  very  high  but  natural  attrition  is  reducing  the  numbers  faster  than 
training  is  furnishing  younger  mechanics.  Surge  conditions  would  be  gated  by  this 
constraint. 


2.4  Repair  Process  Technologies 

The  repair  process  technologies  within  MANPGC  consist  of  defining  the 
malfunction  causes  of  gyroscopes,  repairing  as  required,  and  retesting  to  verify  the 
completeness  of  the  repair.  The  gyros  are  pretested  to  identify  malfunctions,  torn 
down  and  repaired  as  required  to  technical  overhaul  manuals.  Repair  is  generally 
accomplished  through  replacement  of  worn  and/or  defective  piece  parts.  The 
rebuild  and  acceptance  testing  is  also  directed  by  Technical  Orders  and  test 
specifications.  Some  mandatory  replacement  of  high  failure  items  are  directed  by 
Technical  Orders  to  extend  MTBF.  Precision  bearing  and  miniature  slip 
rings/brushes  are  examples  of  some  100%  replacement  parts. 

2.5  Workload  Volume  and  Mix 

The  workload  within  MANPGC  consists  of  Management  of  Item  Subject  To  Repair 
(MISTR)  and  exchangeables.  MISTR  represents  greater  than  98%  of  the  workload. 
The  RCC  repairs  and  tests  in  excess  of  6000  units  annually. 

2.6  Material  Handling 

Material  handling  in  MANPGC  is  mostly  accomplished  by  the  repair  operator  hand 
carrying  the  items  between  stations.  The  gyroscopes  are  small,  weighing  from 
ounces  to  a  few  pounds.  Units  are  repaired  by  a  single  rriechanic  rather  than  by 
line  flow  process.  The  one  exception  of  this  method  is  rotor  repair,  which  are 
repaired  in  groups  rather  than  one  at  a  time.  The  repair  is  still  accomplished  by  a 
mechanic,  not  a  line,  but  an  operation  is  completed  on  multi  assemblies  before 
moving  to  the  next  operation. 


2.7  Storage 

Storage  is  on  line  in  MANPGC.  It  is  accomplished  on  shelved  hand  trucks  between 
aisles  on  the  repair  floor.  The  items  for  repair  are  received,  logged  in,  and  placed 
on  the  storage  trusts  for  pretest.  After  pretest,  the  items  are  returned  to  the  truck  to 
wait  the  availability  of  a  mechanic.  The  item  is  repaired  and  calibrated  then 
returned  to  the  truck  or  another  truck  for  test  and  ship. 
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WR-ALC  MANPGC  PROCESS  FLOW  CHART 

FIGURE  LSC-20236 


WR-ALC  RCC  PROCESS  CHARACTERIZATION  COVER 

FIGURE  9.0-1 
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1  "0"MNPGC 

IHHI 

1.  TtcN  Mn 

1  GG2479AB01  5F10-4-5-53;5F10'4-5-53-l 

•.  ITEM  StaiM.  MUMia 

10.  MOOd-OCSIM-SOin 

a.  STOCK  NUUOO 

6615-00-137-6038 

CCTC  n^  nnc  rtftcft 

12.  OPTKMM. 

NOTE:  Use  QQ-571  type  SN60WRP  solder  and 
anticorrosive  flux  MIL-F-14256.  Observe 
all  notes,  cautions  &  warnings  throughout 
TO.  MDC  data  required  lAW  MAOI  66-22. 

U.  SRUtL  MNMOa 

Rate  Gyroscope 

IS. 

OMMTCM 

STATKM 

KB 

W- 

TMOR  TO  K  ACCOMnJSMID 

u. 

HtCIMHIC 

1*. 

•f" 

2«. 

..Q» 

010 

Receive  and  clean  gyro.  Ascertain  data 
correctness  on  forms  AFLC  959  and  AFTO  349. 

- 

Perform  functional  analysis.  If  serviceable, 
stamp  condition  tag  and  proceed  to  Step 

160. 

B 

Perform  functional  analysis.  If  serviceable, 
stamp  condition  tag  and  proceed  to  Step 

160. 

B 

030 

Disassemble  only  to  extent  required  to  repair 
or  replace  the  faulty  parts  (TO  5F10-4-5-53, 
Section  III) 

- 

J 

* 

040 

Clean  gyro  (TO  5F10-4-5-53,  Section  IV) 

050 

Take  rotor  and  bearing  assembly  to  repair 
area.  See  attached  Work  Control  Document. 

060 

Mechanical  null  and  balance  adjustments. 

(TO  5F10-4-5-53,  Section  VI) 

070 

Temperature  cycle  (four  hours) 

(TO  5F10-4-5-53,  Section  VI) 

080 

Complete  drift,  stop  adjustment,  and 
performance  checks  (TO  5F10-4-5-53,  Section 

VI) 

090 

Clean  and  cement  printed  wiring  board  to  gyro. 
(TO  5F10-4-5-53,  Section  VI) 

riwt  oaniMnoR 

ZL  COOROINAriOM/IRlTIATtNC  RCC  SIGIIATUIIC/OATC 

BMMICM 

nneiMHM.  com 

MANPGC 

IIAUOrD 

MAQNG 

*•  MANERG 

^  MANSAA 

AFLC  959 


0 

MNPGB 


WORK  CONTROL  DOCUMENT  (CONrO) 


WOM  TO  K  MCOMmSH^I 


Certify  that  this  item  does  not  contain  any 
foreign  objects  such  as  tools  or  unattached 
components. 


Clean,  inspect  and  install  gyro  covers.  (T.O. 
5F10-4-5-53,  Section  VI) 


Imnerse  gyro  in  freon  and  observe  for  bubbles 
Fill  and  leak  check  (TO  5F10-4-5-53,  Section 

IV)  -  -  - . -  -  -  - 


Assemble  electronic  inverter.  Assemble  gyro 
and  inverter  if  required.  (Temperature  cycle 
required  if  inverter  is  removed)  (T.O.  5F10'4 

t/T  \ 


Select  and  install  trim  resistors  and  cover 
assembly.  (TO  5F10-4-5-53,.  Section  VI) 


Perform  functional  analysis.  Stamp  condition 
tag. 


Perform  functional  analysis.  Stamp  condition 
tag 


Final  visual,  paint,  check  for  mod  TO  complian 
Complete  AFTO  Form  349  and  install  WR-ALC  deca 
lAW  MAOI  66-40.  Attach  condition  tag. 


WORK  CONTROL  DOCUMENT 


i3i§m7e'^f2iA 

X  QUANnTY 

4.  MOOUCTION  SECTION/RCC 

_ 1 _ 

7.  rUT  trUMBU  I.  TtCM  MTA 

10063458-102  5F10-4-5-53 


to.  MOOa-OESISM-SailES  11.  STOCK  NUMia 

TRD-2A/2  I  6615-01-092-7096 


met  3  OF  4  pMsu 


t.  BATE  COMF 


y.  inM  serial  rtuMBER 


U.  SERIAL  NUMBER 


NA 


05h 

10-40 


05i 

10-40 


14.  NOUN 

Rotor  &  Bearing  Assy 


17. 


WORK  TO  BE  ACCOMFLISMED 


I  j  IS.  10. 

MECHANIC  I  "f  "Q" 


05a  Remove  ball  bearing  form  the  rotor  and  ring 

10-40  assembly  (TO  5F10-4-5-53,  Section  V). 


5b  Assemble  a  new  bearing  or  bearings  into  the 

0-40  rotor  and  ring  assembly  (TO  5F10-4-5-53, 
Section  V). 


05c  Place  assembly  in  Balance  Machine  and 

10-40  dynamic  balance  (TO  5F10-4-5-53,  Section  V) 


Install ^spinmotor  wound  stator 
(TO  5FiO-4-5-53,  Section  VI) 


05e  ‘  Install  header,  primary  and  secondary  coil 

10-40  winding  assemblies,  anci  gimbal  stop 

capscrews  (TO  5F10-4-5-53,  Section  VI) 


5f  Install  gyro  electronic  assemblies 

0-40  (TO  5F10-4-5-53,  Section  VI). 


5g  Install  damper  assembly 

0-40  (TO  5F10-4-5-53,  Section  VI). 


Assemble  rotor  and  bearing  assembly 
(TO  5F10-4-5-53,  Section  VI). 


Install  gimbal  assembly 
(T05F10-4-5-53,  Section  VI). 


05j  Position  rotor,  stator  and  damper 

10-40  (TO  5F10-4-5-53,  Section  VI). 


n.  final  oestumthm 

OIITATCH 

nMcnoiuL  COM 

WORK  CONTROL  DOCUMENT  (CONTD) 

m 

17. 

WORK  TO  BE  ACCOMniSNCO 

i 

Sec 

(TO 

perload  and  run  in  motor  (36  hours) 
5F10-4-5-53,  Seccion  VI). 

WORK  CONTROL  DOCUMENT 


I.  MH  — ' 

7167 


4.  MOOUCnOM  ItcnON/RCC 

"o’*  MNPGC/MNPGB 


.•5F10-4-5-53;  5F10-4-5 


10.  «ooa-MS.«.-sa.a  1 ‘«6?f?-?Wf!?37-6038  . 


-53-1.  8  45 


TRU-2A/2 


u.  mwoa  ' 


IS. 

OllPATCM 

mnoN 


■  6615-01-0.06-0050 


K  NtUII  - 

Rate'Gyroscope 


iz  ornoNM. 

2SFi„tS2Sr?S:!Jl  im  . 

Observe  all  notes,  cautions,  and  warnings 
throughout  the  TO.  MDC  data  required  lAW 
MAOI  66-22. 


02 

10-20 


04 

10-30 


05 

10-30 


07 

10-60 


08 

10-60 


09 

10-70 


WOSS  TD  t(  /tCCOMRiSMIO 


01  Receive  and  clean  gyro.  Ascertain  data 

10-10  correctness  on' forms  AFLC  959  and  AFTO  349. 


Pretest 

..If  serviceable,  proceed  to  Blocks  15  thru  17. 
If  unserviceable,  enter  brief  malfunction 
description. 


03  .Disassemble  only  to  extent  required  to  repair 

10-30  or  replace  the  faulty  parts. 

(TO  5F10-4-5-53,  Section  III).  -  '  - 


Clean  gyro  (TO  5P10-4-5-53,  Section  IV). 


Take  rotor  and  bearing  assembly  to  repair 
area.  See  attached  Work  Control  Document. 


Mechanical  null  and  balance  adjustments. 
(TO  5F10-4-5-53,  Section  VI). 


Temperature  cycle  (four  hours) 
(TO  5F10-4-5-53,  Section  VI). 


Complete  drift,  stop  adjustment,  and 
performance  checks  (TO  5F10-4-5-53,  Section 
VI). 


Clean  and  cement  printed  wiring  board  to 
gyro.  (TO  5F10-4-5-5-3,  Section  VI). 


n«M.  scsnwtTiOM 


ICM  I  AWCnOWM. 


cowoi«urr(M/iiiiTi*riHC  icc  sicmtiwc/uti 


7  SER  1988 


23.  SOCUMIIT  S/a. 


HAQNG 


WORK  CONTROL  DOCUMENT  (CONTD) 


■  t.  0AT£  , 


u. 

PON/OP 

NO. 

17. 

vraPK  TO  K  ACCOMPLISHES 

10 

Certify  that  this  Item  does  not  contain  any 
foreign  objects  such  as  tools  or  unattached 
components'. 

• 

11 

10-70 

Clean  1.  inspect  and  install  gyro  covers. 

(TO  5F10-4-5-53,  Section  VI). 

12 

10-80 

Immerse  gyro  in  freon  an^^  nhs^r^rf^  for  bubbles. 
Fill'and  leak  check.  (TO  5F10-4-5-53, 

'Section  IV).  . 

13 

10-90 

Assemble  electronic  inverter.  Assemble  gyro 
and  inverter  if  required.  (Temperature  cycle 
required  if  inverter  is  removed.)  (TO  5F10 
A-5-53,  Section  VI, 

14 

10-100 

Select  and  install  trim  resistors  and  cover 
assembly.  (TO  5F10-4-5-33,  Section  VI) 

15 

10-110 

Final  visual,  paint,  check  for  mod  TO 
compliance.  Complete  AFTO  Form  349. 

16 

10-100 

Perform  Functional  Analysis  (Final  Test) 

Stamp  Serviceable  Tag 

17 

10-110 

tag  and  install  WR-ALC  deca!. 
lAW  MAOI  66-40.  Complete  AFLC  959 

PACE  2  or  4  PACES 


wr-alc/mansaa  "overprint" 


\fR3GRAM  NAiIE:  3CC37-?  f1[ 

\CPI!n  8lH-TRU2A/i033-U001-OOA  -  0  7  S^IP  1983 

\DATE  OF  LAST  REVISION:  22-N0V-87 

\UUT  type:  rate  gyro 

\U'JT  NATIONAL  STOCK  NUNEER:  4615-00-137-6033 
\UUT  HFR/PART  NUNEER:  HONEYWELL  GG2479AB01 
NOPERATOR'S  NArtE:  WILSON 

\TEST  station:  rate  station  ♦  2 

\DATE  t  TINE  OF  TEST:  07-SEP-S8  10:07157 
#GYRO  IN  TEST  POSITION  1  IS  SERIAL  NUNEKliS  '- 

\ttmtttimtmtmitmmmittiinnmttnititmuttimuttmnmnmtnnntmnttnfiuuutttmiu 


\t  t 

\t  IMPORTANT  NOTE  CONCERNING  THE  STATIC  RESISTAiCE  TESTS  ,  t 

\*  t 

\t  t 

IT  i  foilurij  of  SUlic  Rosislsnce  sNould  occur?  the  0)»er3tor  sdu  retest  the  UUT  Ststic  t 

\*  Resistance  isnually.  % 

K*  If  on  in-tolerance  teasureAent  is  obtained  in  this  Banner?  then  tiie  previous  failure  is  t 

\t  to  he  ignored.  j 

t 


\ntutmmtttnmttnuMmtutmuummmttmtnttnmntttttimtttmtuttttttuixttnttmtttttt 

\ 

/  STATIC  RESISTANCE  TESTS 


PIN  A  TO  CASE  Jl-AiCASE 

1 

CHN 

.lCC00£t33  .100000+07 

.lCCCCE+33 

PASS 

07-Sr.F-ss  io:o9:io 

PIN  B  TO  CASE  J1-B?CASE 

1 

o:iN 

.10CCOEt33  .lOOOCEtO? 

.lCOOOE+33 

PASS 

07-SEP-S3  10:0?:i4 

PIN  C  TO  CASE  J1-C?CASE 

1 

CKM 

.10000Et33  .10000EP07 

.lOOCOE+33 

PASS 

07-SFP-88  10:09;i9 

PIN  D  TO  CASE  J1-D?CASE 

1 

GHH 

.I0CCCEf33  .ICCCOctC? 

.100000+33 

PASS 

07-S5P-33  10:C9::3 

/  SPINMOTOR 

RUNUP  TESTS 

STARTING  CURRENT 

1 

A«P5 

.53500EtCC  .500000-01 

.333255+00 

PASS 

07-SEP-S3  io:c9;4i 

RUNNING  CURRENT 

1 

.321000+00  .200CCE-C1 

.237250 !00 

r?  • 

C7-SEP-33  lOIlK.lS 

EC  INPUT  VOLTAGE 

1 

j  irr' 
Vi'L 

00023.1000  0C027,<?CC0 

00027. V5:3 

PASS 

C7-SEF-SS  ic:ii:46 

/  rC  NULL  TEST 

s 

rC  INPUT  VOLTAGE 

1 

nn-* 

CC02S.1000  C00:7.?000 

0-0023.0114 

PASS 

C7-SEP-S3  io::i:42 

r.C  NULL  VOLTAGE 

1 

»v?c 

CC.015.CCCO  -00015.0000 

00003,3570 

r> 

r  PIC  O 

O'  .0.^.  .-lo 

i  STEAIiY-STATE  RATE 

TESTS 

rC  INPUT  VOLTAGE 

1 

A 

VDC 

00028.1000  00027.9000 

*  V  4  VV 

PASS 

07-SFF-88  io::i:5i 

OUTPUT  AT  .75  D/S  CW  RATE 

1 

J 

VGLT3 

.273000+00  .2:3CCE+CC 

.:4935£+CC 

PASS 

07-SEP-S3  10:22:10 

OUTPUT  AT  1.50  P/3  CW  RATE 

1 

VOLTS 

.533000+00  .448CIC+00 

.496545+00 

PASS 

C7-SEF-BS  10:22:30 

OUTPUT  AT  3.00  P/S  CW  RATE 

1 

VCLTS 

00001.0650  .935C.0E+CC 

00001.0003 

PASS 

07-3EP-3S  10:22:49 

OUTPUT  AT  4.00  C/S  CW  RATE 

.1 

VOLTS 

00002.1300  CC001.37C0 

00002.0534 

PASS 

07-BEP-S8  10:23:09 

OUTPUT  AT  .73  D/S  CCW  RATE 

1 

VOLTS 

-.2:3CCE+C0  -.273CCE+C0 

-.233740+00 

PASS 

07-35F-8S  10:23:51 

OUTPUT  AT  1,50  D/S  CCW  KATE 

1 

VOLTS 

-.46300E+CO  -.533GCE+CC 

-.4SSC7E+C0 

f, «  r«" 

07-SEP-S8  10:24:11 

OUTPUT  AT  3.00  D/3  CCW  RATE 

1 

VOLTS 

-.93500E+00  -00001.0650 

-,99124E+CC 

PASS 

C7-SEF-SS  10:24:31 

OUTPUT  AT  6.00  D/S  CCW  RATE 

1 

VOLTS 

-00001.8700  -00002.1300 

-00002. 0533 

PASS 

07-SEP-88  10:24:50 

HYSTERESIS 

1 

VCLTS 

•ICOOCE-Ol  COCOC.OOCO 

.440150-02 

r 

THOO 

07-SEF-S3  10:25:13 

ZERO  OFFSET 

1 

VCLTS 

.5CC00E-01  -.50C0C:-C1 

.28075E-C2 

PASS 

07-SEF-83  10:23:14 

/  VOLTAJlE  EXTRE-NES  TEST 

-  21  VOLT  EXCITATION 

• 

DC  INPUT  VOLTAGE 

1 

VDC 

0C021.10C0  00020.9000 

00021.0892 

PASS 

07-SEP-88  10:25:51 

OUTPUT  AT  ,75  D/S  CW  RATE 

1 

VOLTS 

.rSOOOEtOO  .2C000E1C0 

.23371E+C0 

PASS 

07-SEP-e3  10:26:10 

(WTPUT  AT  1,50  D/S  CW  RATE 

1 

VOLTS 

.36000E+00  .40000E+00 

.46389E+C0 

PASS 

07-SEP-88  10:26:29 

OUTPUT  AT  3.00  D/S  CW  RATE 

1 

VOLTS 

00001.1200  .80000E+00 

.93252E+00 

PASS 

07-SEP-88  10:26:48 

OUTPUT  AT  6.00  D/S  CU  RATE 

1 

VOLTS 

00002. 2«0  00001.6000 

00001.9187 

PASS 

C7-SEF-88  10:27:07 

OUTPUT  AT  .73  D/S  CCW  RATE 

1 

vaTs 

-.70000E+00  -. 280000+00 

-.22023E+00 

PASS 

07-SEP-e8  10:27:49 

OUTPUT  AT  1,50  D/S  CCW  RATE 

1 

VOLTS 

-.40000E+00  -.1.60000+00 

-.45182E+00 

PASS 

07-SEP-8S  io:28:c8 

OUTPUT  AT  3.00  D/S  CCW  RATE 

1 

VOLTS 

-.80000E+00  -00001,1200 

-,91951E+eO 

PASS 

07-SEP-88  10:28:27 

OUTPUT  AT  6.00  D/S  CCW  RATE  . 

1 

VOLTS 

-00001.6000  -00002.2400 

-00001.9119 

PASS 

07-SEP-88  10:28:46 

ZERO  OFFSn 

1 

VOLTS 

500COE-01  -.500000-01 

.62313E-02 

PASS 

07-SEP-88  10:29;09 

/  V0LTA(2  EXTREMES  TEST 

-  29  vaT  EXCITATION 

DC  INPUT  VOLTAGE 

1 

VDC 

00029.1000  00023,9000 

00028.9181 

PASS 

07-SEP-88  10:29:49 

OUTPUT  AT  ,73  D/S  CW  RATE 

1 

VOLTS 

.:8000E+C0  .20000E+00 

.252440+00 

PASS 

07-SEP-88  io:3o;o9 

OUTPUT  AT  1.30  D/S  CW  RATE 

1 

VOLTS 

,56000E+00  .400C0E+h0 

.30164E+00 

PASS 

07-SEF-SS  10:30:28 

OUTPUT  AT  3.00  D/S  CW  RATE 

I 

vars 

00001.1200  .SCOCOE+00 

00001.0067 

PASS 

07-SEP-88  10:30:48 

OUTPUT  AT  6.00  D/S  CW  RATE 

1 

VOLTS 

00002.2400  00001.6000 

00002.0715 

PASS 

ftT-SEF-BS  10:3i:07 

v/p 
PA  ! 


OUPlJT  AT  6,00  P/S  CCy  RATE  l  mi  rc 

f  ■"»  0^^  .  lils 

It  ini  VOLK® 

SPIN  AXIS  SENSITIVE-CU  ROT.  i 

SPIN  AXIS  SENSITI'VE-CCW  ROT.  l  .mJ 

\ENn 


v'OLTS  -00001,6000  -00002,2-100 
'-'OLTS  .SCOOPE'Ol  -.5CCfl0E-0l 
TESTS 

VPC  C002S.1000  00027.90C0 
*VPC  OOOIj.COOO  -CQOlSfOOOO 
aVPC  00015.0000  -00015.0000 


O\i“>yi.^'oo-j  Pass  ot-sep-ss  ic.s^.a? 

.i0205E-02  PASS  07-SEP-S3  10:33:13 

00028,0133  PASS  07-SFF-S9  10:i0!3^ 
'.CCOi.4110  PASS  07-SEP-3S  io;,-2;a7 
-00006. /SCO  PASS  07-SEP-88  10:43131 


MANPQC  rep 


130  HANPQC  ASSY  1.00 


MANPQC  ASSY 


ASSV  30aNVH 


WORK  MEASUREMENT  STANDARD  DATA  ,  ■, 

COMPUTATION  SHEET  *****  '  ‘  ***«*■ 

_ _  _  JOS  AUIONCD  TO 

( li^STRUCTIONS:  Industrial  Engineenng  Oivtsioa  will  cooplate  CARL  MUCHER _ 

rfc  Measuremeiit  Re<)aireinenls’'  and  furnish  cut  shaets  to  appll-  coMsurco  by 
i  using  activities  for  each  type  of  coreputatiow  sheet  as  required.  CARL  MUCHER 


taut  NuMsen 

GG2479AB01 


NOUN 

Transmitter,  Rate  Gyroscope _ 


MONK  UCASUNSMCHT  SSOUmSMeNTS: 

PRX)UCTION  SUEE31VIS0R  lABOR  STANDARD  REVIEW 


Observations  were  made  26  Aug  82  _ through _ 

with  PtFLCR  66-4  Work  Sampling  Techniques.  Overall  productivity  was 


OATS 

22  Nov  82 


QUANTITY 

NA 


STD  Mas  sen  riscss 


mPG 


TIMS  psn  Sfcce 

N/A 


BASE  HR/OCC  .  . 


Receive  _ 


Pretest  .067 


Disass  &  Clean  7.913 

Ass  &  Repair  2.657 
Motor  Run  _ .211 

Cal  ibration _ 1.961 

Clean  &  Cement  .613 

PviB  g  Install  Cover 

.059 

2^55 


itional  - 
'nnal  Visual  u 
Conaition  lac 


1.769 

.774 


..  STD  HR^'OCC _ gCC. FACTOR 


.04708  1.00 


.07169  1.00 


8.46691 _ .81 

2.34299  .81 

'.22577  •'  ~  ~'.'gT - 

2.09327 _ .81 

.66126  .81 


.06313 

2.34865 

1.89283 

.82818 


in  acoordanoe 
91  %. 

STD  HR/BND.  ITEM . 


.04708 _ 


.07169 


6.85820 _ 

2.30282 
.  r3287 

1.69960 _ 

.53562 _ 

.05114 

1.90241 _ 

1.89283 

.82318 


TOTAL 


16.37244 


This  total  is  man’ially  oarputed  and  may  vary  sliightly  frcm  E046  output.  In  accordance 
with  AFICF  66-4,  jiara  3-10,  all  standards  should  be  reviewed  by  affected  sipervisory 
pers-'  nnel  for  ccrp’eteness  of  work  content.  Production  sipervisors  will  be  given  10 
worK-jays  to  express  in  ■vriting  their  reasons  for  nonooncurrenoe.  If,  after  this  time, 
no  reply  has  been  received  from  the  coordinating  agency,  the  standard  will  be  consid¬ 
ered  oocrdinated  and  acceptable. 


AMMNOVAUS 

OAT« 

AMMnOVAl.S 

OATK 

N/A 

wMa  CSMTSA  ronCMDM 

uJ- 

• 

ID  TCCmhiCIAM 

N/A 

AFLC  774 


ANC  »QNN  »T4,  SKA  M,  VMICN  HAY  BC  UtCO. 


ArLC-WMAra-AMN  73  1135 


SHOP  FLOW  DAY  COMPUTATION  FOR  PRODUCTION  NO;  01970A 


AFLCR  66-A  Shop  Flow  Day  Formula  uaa  used  to  establish  this  flow 
day  standard  as  follows:  Flow  Days  -  A  ( (B  t  +  D  +  t'l  where 
A  -  1.45;  B  -  End  Item  Labor  Standard;  C  -  Direct  Labor  Hours  Per 
Person  Per  Day  adjusted  for  indirect  categories  and  labor  efficiency; 
p  -  Routine  Delays;  E  »  Unique  Delays.  Repair  is  being  accomplished 
as  a  responsible  shop. 


P  DESCRIPTION 

r 

B  “  Labor  Standard  of  16.37  Kra  C  ■  .  Daily  Labor  Hrs 

Value  "C"  is  calculated  as  follows: 

MANPG  C  .24  +.25  +  .26  +  .29  Indirect  Average  ■■  Hours 

MANPG  ^  Labor  Efficiency  -  ’L 

C  -  8  Hours  Minus  Indirect  Average  Times  Labor  Efficiency 

■L 

0  Routine  Delays 

a.  Awaiting  Maintenance  (AWM)  -  3.8  days 

b.  One  days  supply  at  station  awaiting  maintenance  -  4  days 
(average  4  stations  for  each  C/N) .  This  is  necessary  to 
maintain  uninterrupted  flow  of  items. 

TOTAL 

• 

L  -  Unique  Delays 

3.42 

a.  Machine  processing  DayCs) 

b.  Machine  processing  delays  3.63  DayCs) 

c.  Routing  to  support  shops  Duy(s) 

d.  Others  (See  Reverse  Side)  Duy(s} 

TOTAL 

7 

Total  flow  days  this  shop  (1+2+3) 

16 

Work  Shift  Adjustment  (Item  4  f  number  of  shifts).  16.99  »  1 

16 

Sum  of  flow  days  for  all  shops  (Item  5  x  1.45)  16.99  x  1.45  =  24.6355 
(Final  result  to  be  rounded  up  to  next  whole  day.) 

H 

,:om.UTED  BY:  _  DATE: 


3.  E 

=  UNIQUE  DELAYS 

HOURS 

TO  5FiO 
PAGE 

-4-5-53 

PARA 

a. 

Machine  Processing  -  27.34  •*  8  hrs/day  =  3 

.42 

(1)  To  aid  in  removing  cover, 
gyroscope  4  capscrews,  heat 
in  oven. 

2.00 

3-1 

3 .3-6a  , 
3-6g 

(2)  Apply  adhesive  to  stator 

4  place  in  oven 

2.00 

6-1 

6-4f 

(3)  Apply  adhesive  to  brg 
flange  4  cure 

3.00 

6-7 

6-1  3e 

(4)  Run  in  motor 

36  hrs  t  3 

12.00 

6-9 

6-16f 

(5)  Place  in  temp  cycle 
chamOer 

4.00 

6-10 

6-19 

(6)  Perform  drift  test  by 
placing  in  oven 

2.00 

6-n 

6-21a(5) 

(7)  Warm  up  gyro  (10  min) 

.  1  7 

6-13 

6-22b 

(a)  Warm  up  gyro  (10  min) 

.  1  7 

6-13 

6-23e 

(9)  Cure  epoxy  in  oven  for 

2  hrs 

2.00 

5-15 

6-2Sh 

Machine  Processing  Delays  -  29.00  i  8  hrs/day  = 

.3,63 

(1) 

Let  cover,  assy  4  capscrew 
cool 

1  .00 

3-1 

3-4,3-6a, 

3-6g 

(2) 

Cure  epoxy 

2.00 

5-3 

5-7e 

(3) 

Let  spinmotor  wound  stater 
cool 

1.00 

6-1 

6-4f 

(4) 

Cure  adhesive  on  header 
(24  -  3) 

8.0  0 

6-1 

6-5d 

(5) 

Cure  adhesive  on  coil 
winding  assy  (24  ■»  3) 

3.00 

6-1 

6-6d 

(6) 

After  drift  check  cool 

4 . 00 

6-11 

6-21b(4) 

(7) 

Cfi) 

Dry  at  room  temp 

Allow  stlfcone  rubber  to  air  dry 

1  .00 

4.QJ 

6-14 

(.-19 

6-248 

6-40e 

u~]') 


6,40e 
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WORK  CONTROL  DOCUMENT 


L  or 


'lerfera  12 


X  QUMITITir 
1 


«.  noouenoN  atcnoH/oce 
"O-HNPGC 


X  DATE  SCMD 


PMIT  Numa 


X  TECH  DATA 


X  BATE  COMP 


t.  ITEM  miAL  NUMBO 


See  Block  12 


IX  MOOa-BCSMIl-MIIES  I  IL  STOCK  NUMBER 


5F10-4-4-3;  5F10-4-4-3-1  ' 


IX  OPTIONAL 


'  CIRCLE  APPROPRIATE  .C/N  ‘  !  r  iV.  !'  .  . 
C/N  '  "  "  NSN  ■  '  P/N  . 

02387A/74061A  6615-00-857-0828  B2888-01 
02382A/74065A  -6615-00-869-08257~B2888~02' 


IX  IX 

OISPATCN  PON/OP 

STATKM  NX 


WORK  TB  BE  ACCOMPLISMEO 


Receive  (Check "data  bn .WCD  ,and  "AFTO  ■Fbnn;3497 
Clean  gyro  ".external  surfaces.)':  ", 


Remove  gyro  from  bracket.  Strip  paint  from" 
gyro,  if  damaged;  if  not,  remove  paint  from 
solder  tube  and  filler  tube  areas  only. 


Unsolder  and  remove  filling  tube;  apply  heat, 
to  overlap  of  solder  band  and  pell  or  roll  it 
off. 


Pull  gyroscope  out  of  cover  assembly. 
Disassemble,  assembleclean  and  inspect. 


Take  motor  to  repair  area.  See  attached 
work  control  document. 


Install  motor  in  gimbal;  install  gimbal  assy 
in  frame.  Install  terminal  board  and 
dashpot. 


Calibration:  Adjust  null ,  set  rates, -  set - 
bumpers  and  adjust  damping  time. 


Certify  that-this  item  does  not  contain  any  - 
foreign  objects  such  as  tools  or  unattached 
components. 


Fill,  seal,  and  leak  check  gyroscope  assy;  • 
install  mounting  strap  and  mount  assy  to  base. 


Install  transmitter  assy  in  fixture  and  run 
cross  coupling  check 


CgOROINAnON/IRITIATINB  KC  SWIunME/DATE 


^  NANPGC 


HANERG 


*’HAQNG 


‘MANSAA 


WORK  CONTROL  DOCUMENT  (CONTD) 


U.  I  M. 

PUM1CM  I  .  PQH/ar 


«N»K  TO  K  MCOMnjSMIO 


ilO  Final  Visual,  paint,  check  for  mod  TO 

compliance,  complete  AFTO  Form  349  and 
;  apply  warning  decal ..  . 

20  Perform  .functional  analysis  (final  test) 
100  Stamp  condition  tag.  I,”  ‘  _ 


20  Perform  functional  analysis 
200  .  Stamp  condition  tag.  .  ^ 

NPGB  h-  -  : 


'M 


Attach  serviceable  tag  "and  .install  WR-ALCt^  ’- 
decal  lAW  MAOI  66-40.  Attach  conditiontag  ’ 


.0 


At  ... 


WORK  CONTROL  DOCUMENT 

>.  un 

.7167 

PMC  '  3or  3  Man 

x*«Miinrr  4.  mooucnon  iceniw/iKC  1  dah  somo 

1  "0"  MNPGC 

X  un  eaur 

•/HIT  MANKR 

r4038-03 

X  nCN  MTA 

5F10-4-4-3 

X  mu  snuL  numhii 

IX  Mooa-oaioi'timn 

&  sraeK  Mwaa  . 

NSL 

U.  OPnONM. 

.... 

IX  SfRUU.  NUMIO 

t  - - 

ML  NOUN 

■-  MOTOR  ASSEMBLY 

- 

IS. 

CISMTCM 

ST/inOM 

IX 

roMf 

NX 

VMM  n  M  *eeoim.ia(co 

IX 

MKNMK 

IX 

“P" 

1 

•V 

■1  -  —  "— 

05a 

-  10-40 

Disassemble ; '.clean ^'..iospect'.. and'; repair  motor 
assembly  lAW  5F10-4-4-3,  Section  II... 

,  .- - 

.  -  .... 

\ 

05b 

10-50 

Imbalance  motor  if  rotor  or  ball  bearings 
have  been  replaced  lAW  5F10-4-4-3,  Section  II. 

t 

r — 

I 

1 

05c 

10-50 

Adjust  end  play  lAW  5F10-4-4-3,  Section  II. 

-w 

- 

—  . 

t 

!  ■ 

1 

05d 

10-50 

Secure  connections  lAW  5F10-4-4-3,  Section  II. 

t 

05e 

10-50 

Run  motor  bearing  test  (48  hours)  lAW 
5F10-4-4-3,  Section  II.  - 

1 

1 

..... 

1  nsM.  scsTnunoN 

COMOtMTlON/INITMTIHS  DCC  MCMTWf/MVI 

SL  DOCUMIT  %m 

OIWMCN 

1  . 

AmeTMMXOM 

X  JMPCC  - 

/9tua^s>7 

_ 

kFLC  ;.T:,  959  •momn-iummu.  WR-ALC/MAMSAA  "OVERPreOT" 

WORK  CONTROL  DOCUMENT 


7167 


382A/7406?A 

: 

B2888-02 


arawnTiTY 

1 


A2850-5 

U.  SOIAt  NUMSa 

15. 

OISTATCM 

STAnoa 

la 

PON/OP  . 
Na 

01 

10-10 

02 

10-20 

03 

10-30 

— 32 - ^ 

.10-30 

•i8-30 

06 

10-60 

07 

10-70 

08 

09 

10-80 

10 

10-90 

ram  ooniMW 
MIMICII  I  WWCTW 


‘^gT?-lJir%7-0828 

6615-00-869-0825  ‘ 

14.  MUM 

TRU-2A/A  Rate  Gyro 


4.  mooucnoN  KcnoN/iiee 
_  “O"  tmPGC/lfltPGB 

•.  nCH  MTA  .  r* 

5F10-4-4-3;  ^  5F10-4-4-3-1 

e->_nooa  '  I  It  Omoe*t  “ 


L  lUn.SCNIO 


iwiwir 


'  f 

HU  1  or  3  Hoa 

•.  OAK  COMP 

9.  mu  sniAA  NUMtn 


NOTE*  Oae  QQ-S-571.  type  SN  60WRP  solder 
and  anticorrosion  flux  HIL-E- 14256.  Observe 

all  notes, 'Cautions,  and  warnings  throughout 


the  TO. 


y.;  ■  • _ HHSMI  TB  M  ACCOmiMtO _ _ 

.Receive  and  clean  assembly.  Ascertain  data 
correctness  on  Forms  AFLC  959  and  AFTO  349. 


Remove  gyro  from  bracket.  Strip  paint  from 

Gyroscope,  if  damaged:  if  not,  remove  paint 
from  solder  cube  -and  filler  Cube  areas  only. 

(5F10-4-4-3,  Section  1)' 

Unsolder  and  remove  filling  Cube;  apply  hear 
to  overlap  of  solder  band  and  peel  or  roll- 
Ic  off.  (5F10-4-4-3,  Section  II) 


Pull  gyroscope  out  of  cover  assembly. Dis¬ 
assemble,  assemble,  clean  and  inspect. 
(5F10-4-4-3,  Section  II) 


Take  mocor  to  repair  area. See  accacnea 
Work  Control  Document.  . 


Install  mocor  in  gimbal;  install  gimbal.  assy 
in  frame.  Install  terminal  board  and  dash- 
pot.  (5F10-4-4-3,  Section  II) 


Calibration:  Adjust  hull,  set  rates,  set 
bumpers  and  adjust  damping  time. 
(5710-4-4-3,  Section  III). 

Certify  that  this  item  does  not  contain  any 
foreign  objects  such  as  cools  or  unattached 
objects. 


Fill,  seal,  and  leak  check  gyroscope  assy; 
install  Biouncing  strap  and  mount  assy  to 
base  (5F10-4-4-3,  Section  II). 


Install  transmitter. assy  in  fixture  and  run 
cross  coupling  check. 

(5F10-.4-4-3,  Section  II). 


ttopccA 

KANFGB//I 


csaasHUTNu/miTunm  *cc  iwaATWMwn 


WR 

PA 

605 1 


WR 

PA 

6051 


MCCHAStC _ 

WR  1 

PA 

606 1  *  ^ 


1 

SB. 

"0" 

t  ^  JUl 

T53B 

2  5  J 

is 

iL'L  fS28 

i  5  J' 

,L  1368 

*  5  ' 

! 

iJL  1338 

^  0  ^ 

JL  1363 

;l  1533 

JUL  15vi3 

B 

JL  1533 

|i  jv 

!l  1339 

AFLC  .7;:,  959 


WR-ALC/PAT.’S.'i.A 


WORK  CONTROL  DOCUMENT  (CONTD) 


rm  2  or  3  p«e» 


17. 

WORK  TO  K  UCOMTUSMCD 

11 

10-110 

<^inal  visual,  paint,  check  for  mod  TO 
compliance,  complete  AFTO  Form  349  and 
apply  warning  decal.  . 

12 

10-100 

Perform  Functional  Analysis  (Final  Test) 

And  stamp  serviceable  tag. 

13 

Attach  serviceable  tag  and  install' WR-ALC  -  v- 
...decal  lAW.MAOI  66-40.. complete-AFLC  Form  959. 

'J>R06WI«  ttttc:  300225 
.'XPIJi;  81H-TIJU2A/0825-U001-05A 

\0ftrE  or  LAST  revision:  22  -f«}';-e7 
\UUT  type:  rate  gyro 

\IWT  WSTIOMAL  STOCK  NOHKR:  6615-00-869-0625 

\UUT  NFR/PART  NUMBER;  R.C.AILKH  A2850-5  /  B28S3-02 

XOPFRATOR'S  iOUIE:  UILSON 

\TEST  station:  rate  station  ♦  1 

\MTE  I  TlJE  or  test:  27-JH.-e8  ]2;22:2'! 

/  IHSULITIOH  TEST 


JUL  2  7  iggi 


\ 


INS.  ON  PINS  Jl-A  AND  CASE 

1 

uTitPS 

05010.0000 

00000.0000 

.^•OEFOO 

PASS 

27-Jfl.-S8  12:23:19 

INS.  ON  PINS  Jl-B  AND  CASE 

1 

wTHPS 

^00010.0000 

00000.0000 

.SSOOOEKV} 

P.Ar;S 

27-.JUL-83  12:22:20 

♦GYRO  IN  TEST  POSITION  1  IS  SERIAL  HOHPER  65^2757^5 

♦GYRO  IN  TEST  POSITION  2  IS  SERIAI. 

NUNBE.R  63-3721 

♦GYRO  IN  TEST  POSITION  3  IS  SERIAL  MUNMT: 

/  SPtNHOTOR  RUNUP  TESTS 

STARTING  CURRENT 

1 

Am-i; 

.53600E-KK1 

.5v000E-0i 

.228?:>£i00 

PASS 

27-JUI-8E  12:28:16 

RINOflNS  CURRENT 

1 

Att'n 

.25000E+00 

.20000E-01 

.2090.iETO0 

PASS 

27-J'JL-38  12:30:12 

c 

DC  INF-UT  VOLTAGE 

1 

VDC 

00020.1000 

00027.9000 

C'0027.9217 

PASS 

27-J11-G8  I2:Z5:0-1 

/  STEADY-STATE  RATE  TESTS 

OUTPUT  AT  0.75  D/S  CU  RATE 

1 

VOLTS 

.28600EF00 

.2H00E-K)0 

.2589AE^00 

PASS 

27-.nA.-BE  12:15:11 

r 

OUTPUT  AT  1.50  D/S  CU  RATE 

1 

MXTS 

.55000Et00 

.I5000E+C0 

.-I917:£iv0 

PASS 

nT..  ari  .C'j  p» 

(RITPUT  AT  3.00  D/S  01  RATE 

1 

VOLTS 

00001.1000 

.?t)000EK-0 

00001.0209 

PA-SS 

nil -pp  io*A/.«/.o 

OUTPUT  AT  6.00  D/S  CU  RATE 

1 

VOLTS 

00002.1800 

00001.8200 

00001.9917 

PASS 

27-311-83  13:4.'.:31 

OUTPUT  AT  0.00  D/S  CU  RATE 

1 

VOLTS 

.25000E-01 

-.25000E-01 

.53100E-02 

PASS 

27-JUL-S3  12:17:15 

OUTPUT  AT  0.75  D/S  CCU  RATE 

1 

VOLTS 

-.znooE+oo 

-.2060CE+00 

-.25?;4EI00 

P.ASS 

27-.h;l-.B2  12:17:13 

OUTPUT  AT  1.50  D/S  CCU  RATE 

1 

VOLTE 

-.<5OO0fFOO 

-.5500OEIO0 

-.199B5Ef}0 

PASS 

27-*Jl5.-n2  i2J’iS!C'? 

OUTPUT  AT  3.00  D/S  CCU  RATE 

1 

'WITS 

-.90000E+<W 

-00001.1000 

-.99S37E100 

?.^ss 

:7-.nR.-3s  12:13:35 

OUTPUT  AT  6.00  D/S  CCU  RATE 

1 

vars 

-00001.8200 

-{K)0O2.1S0O 

-00002.0002 

pACTT 

r 

27-J!,l-S.'?  12:19:01 

OUTPUT  AT  0.00  D/S  CCU  R;TTE 

1 

VOLTS 

.25000E-01 

-.2300CE-01 

.71B3CE-02 

P.A.SS 

27-JUL-3S  12:17:12 

TTSTERESIS 

1 

VOLTS 

.25000E-Oi 

-.25000E-01 

-.?3?50E'03 

PASS 

27-^31- £6  12:19:51 

ZERO  OFFSET 

1 

va.T5 

.50000£-0i 

-.SOOOOEh)! 

.621771-02 

PASS 

27-JUL-33  12:19:2: 

/  VOLTAGE  EXTRENES  TEST 

-  25 

von  raciTATiDN 

r* 

DC  INPUT  VOLTAGE 

1 

VK 

00025.  lOt-O 

0002^.9000 

C(.'025.0707 

OACr 
r  «>»*«/ 

27-JUL-8S  12:50:19 

OUTPUT  AT  0.75  D/S  CU  RATE 

1 

VOLTS 

.TOOOOEfOO 

.20O00KiO0 

.2137iEW 

PASS 

27-JUL-0.3  12:20:10 

OinPUT  AT  1.50  D/S  CU  RATE 

1 

VOLTS 

.56000E+00 

.LIOOOEIW 

.ie663EK)0 

PASS 

27-JUL-S3  12:51:03 

OUTPUT  AT  3.00  D/S  CU  RATE 

1 

VOLTS 

00001.1000 

,83000tHW 

,?975iE+00 

P.ASS 

2-’-JU.-03  12:21:31 

OUTPUT  AT  6.00  D/S  CU  RATE 

1 

VOLTS 

00002.2000 

00001.6600 

00001.9620 

PA.SS 

27-J1I.-P8  12:52:00 

OUTPUT  AT  0.75  D/S  CCU  RATE 

1 

'/OLTS 

-.2<KW0Em 

-.28000Ef00 

-.25261E+00 

PASS 

:7-.R)L-3S  12:52 150 

OUTPUT  AT  1.50  D/S  CCU  RATE 

1  . 

VOLTS 

-.^lOOOElOO 

-.56000E+00 

-.leillEPOO 

PASS 

:'7-xi-s8  i2:5'3:i5 

OUTPUT  AT  3.00  D/S  CCU  RATE 

1 

VOLTS 

-.83OO0EIOO 

-00001.1000 

-. 97211000 

r.AS:: 

:7-JU.-38  12:53:12 

OUTPUT  AT  6.00  D/S  CCU  RATE 

1 

'/OLTS 

-00001.6600 

-00002.2000 

-00001.9692 

PASS 

ZERO  OFFSET 

1 

VOLTS 

.50<K0t-01 

-.50000E-01 

.736.r;E'02 

PASS 

:7-JUL-G3  12:51:3? 

/  VOLTAGE  EXTREMES  TEST 

-  29  VOLT  EXCITAIIOK 

DC.  INF-UT  VOLTAGE 

1 

VDC 

00029.1000 

00028.9000 

00028.9305 

PASS 

27-.IUl.-88  12:55:05 

(. 

OUTPUT  AT  0.75  0/S  CU  RATE 

1 

VOLTS 

.20000Et00 

.20000EIO0 

,2in53EI00 

P.ASS 

27-.flJL-S3  12:55:26 

OUTPUT  AT  1.50  D/S  CU  RATE 

1 

VOLTS 

.56(KKIEFOO 

.AiOOOEtOO 

.49535E+00- 

PASS 

27-J1-B8  12:55:52 

OUTPUT  AT  3.00  D/S  CU  RATE 

1 

VOLTS 

00001.1000 

.83000£f00 

00001.0316 

PASS 

27-.M.-83  12:56:19 

( 

OUTPUT  AT  6.00  CU  RATE 

1 

VOLTS 

00002.2000 

00001.6600 

00002.0001 

PASS 

27-JJL-38  i::56:ii 

OUTPUT  AI  0.75  0/8  CCU  RATE 

L 

VOLTS 

-.2000QE400 

-.28000E+00 

-.26330EW0 

PASS 

27-.RJL-88  12:37:33 

OUTPUT  AT  l.SO  D/S  CCU  RATE 

1 

VOLTS 

-.WOOOEWO 

-.36000Em 

-.19919EW)0 

PASS 

27-JIJL-83  12:58:00 

» 

OUTPUT  AT  3.00  I/S  CCU  RATE 

1 

VOLTS 

-.83000CF<M 

-00001.1000 

-00001.0032 

PASS 

27-JU.-83  12:38:26 

OUTPUT  AT  6.00  1/5  CCU  RATE 

1 

VOLTS 

-00001.6600 

-00002.2000 

-00002.0094 

PASS 

27-JUL-B8  12:58:52 

ZERO  OFFSET 

1 

VOLTS 

.30oobe-oi 

-.50000E-01 

.7?t3CE-0.? 

P.ASS 

27-JIJ.-33  12:39:23 

t 

DC  INPUT  VOLTAGE 

1 

VDC 

0002G.1000 

00027.9000 

00028.0608 

PASS 

27-JUL-98  12:59:22 

'  TRANSIENT  RESPONSE  TEST 

:U  6  K0-8EC-RATF 

1 

VOI.TS 

00002.2000 

00001.6600 

00001.9922 

PASS 

27-JUL-Be  12:59:51 

{ 

CU  TRANSIENT  RESPONSE 

1 

SEC 

00002.5000 

00001.5000 

00001.8823 

PASS 

27-JIJL-88  12:59:57 

\  y 

CCU  6  KG/SR;  RATE 

1 

VOLTS 

-00001.6600 

-00002.2000 

-00002.0101 

PASS 

27-JUL-8S  12:00:11 

ecu  TRANSIENT  RESPONSE 

1 

SEC 

00002.5000 

00001.5000 

00001 .9499 

PASS 

27-JU.-3S  13:00:17 

/  CRIBS  AXIS  SENSITIVITY  TEST 

- 

DC  JirUT  VOLTAGE 

1 

VDC 

00028.1000 

00027.9000 

00023,0251 

PASS 

27-J*JL‘2r 

SPIN  AXIS  SENSITI'/E-CU  ROT, 

1 

';a.T2 

,20000£'0! 

-.ZOOOOE-Ol 

pA^C 

17..  .-00  1  7*r.7*Ti 

I 


MANPOC  ASSY  0.99 


130  HANPOC  ASSY  0.9S 


WORK  MEASUREMENT  STANDARD  DATA 
COMPUTATION  SHEET 


Ps(*  ^  of  ^ 


jom  ASsioNco  to 


INSTRUCTIONS:  Industrial  Engineering;  Division  will  cofaplete 
‘Work  Measurement  Requirements”- and  furnish  cut  sheets  to  appli-  Icomoutbo  bv 
cable  using  activities  for  each  t3>pe  of  computation  sheet  as  required.  |  Carl  Mucher 


AST  MUMaen  stock  HUMacN 

A2850-1  6615-00-857-0828 


IQUAMTITT 


Rate  Gvro  TRU-2A/A _ 

woKK  MCASuaeueNT  asQuineMeNTS: 

PRODUCTION  SUPE3?VISOR  LABOR  SIANDARD  REVIEW 


STD  HIM  aen  eiecss 

N/A  N/A 


Tiitc  aen  aisce 


Ctoservations  were  made  26  Aua  8  2 _ throu^  3  c;f>p  r? _ ^  acxx>rdanc3e 

with  AFLCR  66-4  Work  Sanpling  Techniques.  Overall  productivi^  was  » q _ %. 

CATEGORY  BASE  HR/OOC  .  -  -  PF&D  --  STD  HR/OOC  CCC  FACTOR  STD  HR/IEND.  ITEM 


Receive 


1.07 


-.05243 


1.00 


.05243 


Reass  Gyro  2.774 


1.07 


2.96818 


1.00 


2.96818 


Seal/Leak 


Inst-Trans 


CC-Check 


1.07 


1  fiQ^Q 


.17976 


.4922 


i-.oo  -■ 


.4  922 


TOTAL  7  ■  7061  d _ 7 . 71 _ 

TTiis  total  is  manually  ccrputed  and  may  vary  slightly  frati  E046  output.  In  accordance 
with  AFLCR  66-4,  para  l-ilO,  all  standards  should  be  revienied  by  affected  svpervisory 
personnel  for  caipleteness  of  work  content.!  Production  supervisors  will  be  given  10 
workdays  to  express  in  writing  their  reasons  for  nonooncurrence.  If,  after  this  time, 
no  reply  has  been  received  from  the  coordinating  agency,  the  standard  will  be  consid¬ 
ered  coordinated  and  acceptable. 


AaanovALS 


U774.  to.  VMICM  MAV  m€  USCO. 


AFUC-W^Ar«-A^«  73  3135 


SHOP  FLOW  DAY  COMPUTATION  FOR  PRODUCTION  NO:  74061 A _ 

AFLCR  66-4  Shop  Flow  Day  Formula  was  used  to  establish  this  flow 
day  acundard  aa  follows:  Flow  Days  "A  [ (B  |  C;  +  D  +  EJ  where 
A  -  1.45;  B  ■  End  Item  Labor  Standard;  C  “  Direct  Labor  Hours.  Per 
Person  Per  Day  adjusted  for  indirect  categories  and  labor  efficiency; 
D  -  Routine  Delays;  E  ■•'Unique  Delays.  Repair  is  being  accomplished 
as  a  responsible  shop 


DESCRIPTION 


B  -  Labor  Standard  of  7.7] _  Hrs  C  •■  7.66  .  Dai 

Value  "C"  is  calculated  as  follows: 

MANPC  ^  .24  +.25  +  .26  +  .29  Indirect  Average  ••  .1 

MANPC  C  Labor  Efficiency  -  '^97 _ 7, 

C  -  8  Hours  Minus  Indirect  Average  Times  Labor  Efficiency 


Daily  Labor  Hrs 


Hours 


Routine  Delays  -  -- 

Awaiting  Maintenance  (AWM)  »  3.8  days 

One  days  supply  at  station  awaiting  maintenance  ~  4  days 
(average  4  stations  for  each  C/N) .  This  is  necessary  to 
maintain  uninterrupted  flow  of  items. 


Unique  Delays 
Machine  processing  2. PC 
Machine  processing  delays 
Routing  to  support  shops 
Others  (.See  Reverse  Side) 


Dayfs) 

_ _ Day  (s) 

_ Da  y ( B ) 

_ _ _Day  (s) 


_ tSee  reverse  s ide  for  details) _ 

4  Total  flow  days  this  shop  (1+2+3) 


TOTAL 


TOTAL 


Work  Shift  Adjustment  (Item  4  f  number  of  shifts).  10.806  4  1 
Sum  of  flow  days  for  all  shops  (Item  5  x  1.45)10-806  XI. 45=  15.6687 
0  (Final  result  to  be  rounded  up  to  next  whole  day.) 


COMPUTED  BY: 


SYLVIA  H.  BLACK 


DATE; 


2  OCT  84 


TIME 


3.  E  Unique  Delays 

a.  Machine  Processing 

(1)  Run  In  Motor  16.00 

(48  hrs  3  =  16) 


T  0  5F10-4-4-3 
PAGE  PARA 


2-7  2-24m 


16.00  -i  8  hrs/day  -  2.00  days 
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OCCURRANCE  FACTOR:  OCCURRANCES:  508 

distribution  of  CHOICE:  HISTORICAL  DISCRETE 


PUT  miitaa 
T3837-02 


13.  SCRIM;  NUMtCR 


15. 

OISRATCM 

STATION 


MNPGB 


030 


0200 

MNPGB 


$.  0«n  COMN 


t.  ITEM  SniM.  NUMUR 


IL  STOeX  NUMKR 

!«.  NOUN 

MC-1  Rate  Gyro 

-  - 

12.  OPTIONAL 

NOTE:  Use  QQ-S-571  type  SN60WRP  solder. 
Observe  a11  notes,  cautions  &  warnings 
throughout  the  TO.  HOC  data  required  lAW 
MAOI  66-22. 


WORK  TO  RC  ACeOliiniSHEO 


Receive  (Check  data  on  WCO  and  AFTO  Form  349. 
Clean  gyro  external  surfaces.) 


Perform  functional  analysis.  If  serviceable, 
stamp  condition  tag  and  proceed  to  Step 
090.  _ 


Perform  functional  analysis.  'If  serviceable, 
stamp  condition  tag  and  -proceed  to  Step 
090. 


Gyro  Repair 


Calibrate  gyro 


Final  inside  visual.  Certify  that  this  item 
does  not  contain  any  foreign  objects  such  as 
tools  or  unattached  components. 


Fill,  seal  and  leak  check 


1 1  v*T3  TmmTtV  TTTTTS  SfnTrTb 


NT 


NANP6B 


Approved  2853  ABC/l'.  -b  87)  (DLM) 


WORK  CONTROL  DOCUMENT 


J0«  MOEII  NUM8U 

/4063A 

7.  PMT  NUWia 


u.  snuyrttiisai 


IS. 

0IVA1CN 

$r«TKM 


i.  QUANTITT 


«.  MOouenoN  ucnon/iicc  s.  wrc  schu 
”0"  MNPGC/MNPGB  Q 


Sl3i 


p«eci  or  1  Moa 


tTE  cow 

.  2  g  1988 


I.  ncN  e«TA 

5F6-4-3-2S 

5F6-4-3-23-1 


10.  MOM;..8:3iS7i-iain  |  il  stock  NUMon 


6615-00-7'68-5019 


MC'l  RATE  GYRO 


ir  omoNM.  Q  M  n 

NOTE:  Use  QQ-S-3n  type  SN60WRP  solder. 


Observe  all  no^s,  cautions  and  warnings 
■|  throughout  T.O.  MDC.  Required  lAW  MAOI 
66-22. 


««0*K  TO  IC  ACeOWUSHCO 


SI.  IK 

MCCMMIC 


1  Receive  (check  data  on  WCD  and  AFTO  Form  349. 

'  1010  Clean  gyro  external  surfaces.)  Jfgf  1988 


Pretest 


Essential  Repair 
Overhaul 


Unseal 


1030  Gyro  Repair 


Calibrate  Gyro 


Final  Inside  visual.  Certify  that  this  item 
does  not  contain  any  foreign  objects  such  as 


Fill,  Seal  and  Leak  Check 


JUL  2  9  1388  • 

Final  Functional  Analysis,  Condition  Tag.  , 


mr«TCK 


ceoaeiMTHM.'iiiiTMTiiic  kc  sicmtwc/oati 


a.  OOCUMHT  VR 


AFLC  ;.V:.  959 


Wn-ALC/MANSAA  "OVERPRINT 


300274 

\cpih:  aiH-Hci/50i9-npi-«0ft- 

\DATE  OF  LAST  REVISKW:  08-JWr-37 

'/■  TlfPEJ  SWTCHINB  RATE  6YR0  HC-1 

(  ATIOMAL  STOCK  HUaBERJ  6415-00-768-3019 

^  AFR/PART  NUHBER:  R.C«  ALLEM  T3B37-02 

xoPERATiK's  sahe:  aOTO 

\resT  station:  rate  station  «  1 

\OATE  I  TIIC  OF  test:  29-JUL-38  09:ii:i2 
tOYRO  IN  TEST  NOUNT  POSITION  1  IS  SERIAL  jaOfflER  67-7239  ' 
♦GYRO  IN  TEST  NOUNT  POSITION  2 -IS  SERIAL  NlWeER  ,66-962 
/  SyiMNOTOR  RUaP  TESTS  *'  '  ' 


JUL  2  9^^ 


/  W 

16^41 


.  4 

N(»:mLLY  CLOSER  TURN  INDICATOR 

2 

OImm 

00050.0000 

00000.0000 

00002.  ISTiO 

PASS 

29-JUL-B8  09:i3:i0 

.  i 

RtMNINO  CUffiOiT  PHASE-A 

2 

•A«^ 

00087.0000 

00000.0000 

00063.3730 

PASS 

29-JW.-38  09:i8:i5 

}  SIITCHINS  AND  UNSNITCHIHS  TM  TESTS 

SUITDIINS  TINE  3.0  D/S  CU 

2 

Sk 

00006.0000 

00000.0000 

00001.2833 

PASS 

29-JUL-e8  09:27:05 

IMSUITCHING  TINE  3.0  D/S  CU 

2 

Slm: 

00015.0000 

00000.0000 

00004.0166 

PASS 

29-18.-83  09:27:11 

SUITCHIN6  Tiff  0.75  IVS  CU 

2 

Sk" 

00008.0000 

00000.0000 

00003.0999 

PASS 

29-JUL-8S  09127:45 

'.a 

IMSUITCHIN6  Tiff  0.75  D/S  CU 

2 

S;>C 

00015.0000 

00000.0000 

00004.0333 

PASS 

27-JUL-88  09:27:51 

SNITCHING  Tiff  0.333  D/S  CU 

2 

Set 

00020.0000 

00000.0000 

00006.1499 

PASS 

29-JW.-88  09:28:29 

WSUITCTING  Tiff  0.333  D/S  CU 

2 

Stt 

00015.0000 

00000.0000 

0000I.249-? 

PASS 

29-JW.-88  09:23:34 

5UITCHING  TINE  0.25  D/S  CU 

2 

Sec 

00030.0000 

00000.0000 

00010.3333 

PASS 

29-JUI-B8  09:29:16 

UNsunauNc  tine  o.2j  D/s  cu 

2 

Set 

00013.0000 

00000.0000 

00003,2333 

PASS 

29-18.-38  09:29:21 

SUITCHING  Tiff  3.0  D/S  CCU 

2 

Sec 

00004.0000 

00000.0000 

00001.3333 

PASS 

29-18-88  09:29:54 

n 

UNSUITCHIN6  Tiff  3.0  0/S  CCU 

2 

Sat- 

00015.0000 

00000.0000 

00004.7666 

PASS 

29-J8.-33  09:30:00 

SUITCHING  Tiff  0.75  D/S  CCU 

2 

Sec 

00008.0000 

00000.0000 

00003.6833 

PASS 

:?9-18.~8S  09:30:36 

‘9 

UNSUITCHING  Tiff  0.75  D/S  CCU 

2 

Sac 

00015.0000 

00000.0000 

00004.0333 

PASS 

29-UL-88  09;30:41 

SUITCHING  Tiff  0.333  D/S  CCU 

2 

Set 

00020.0000 

00000.0000 

00010.2166 

PASS 

29-18-68  09:31:23 

IWSUITCHIHG  Tiff  0.333  D/S  CCU 

2 

Sac 

00015.0000 

00000.0000 

00003.2999 

PASS 

29-18.-88  09:31:23 

ING  Tiff  0.25  D/S  CCU 

*5 

SfC 

00030.0000 

00000.0000 

00015,6833 

PASS 

29-11 -BS  09:32;i5 

.CHINS  Tiff  0.23  D/S  CCU 

2 

Sac 

00013.0000 

00000,0000 

00003.2666 

PASS 

29-18.-B8  09:32:1? 

YAU  OSCILIATION  TESTS 

1 

T‘JW  INDICATOR  1  DEG  0.5  H2 

2 

(S«5 

.10000E433 

00050.0000 

,10000f+33 

PASS 

29-18.-88  09:39:40 

»• 

TURN  INOICArOR  2  DEG  0.123  HZ 

2 

Ohn 

.10000ET33 

00050.0000 

.10000ET33 

PASS 

29-18.-83  07:4i:!5 

/  STEADY-STATE  RATE  AND  YAU  OSCIUATION  TESTS 

i 

TURN  INDICATOR  aOSED  CU 

2 

Ohtf 

00050.0000 

00000.0000 

00002.0400 

PASS 

29-11 -B8  09:17:01 

TURN  INDICATOR  OPEN  CU 

2 

(Kuk 

.10000E433 

00050.0000 

.10000C433 

PASS 

29-UL-88  09:47:23 

TURN  INDICATOR  CLOSED  CCU 

2 

Ohas 

00050.0000 

00000.0000 

00002.0410 

PASS 

29-11-B8  09:48:W 

TURN  INDICATOR  OPEN  CCU 

2 

piiri 

.1000«433 

00030.0000 

.10000Et33 

PASS 

29-11.-83  09:48:2! 

/  POUER  FAIL  TESTS 

TURN  INDICATOR  OPEN  CU 

2 

(Dm 

.JOOOOE+33 

00050.0000 

.10000E4.'3 

PASS 

29-.IUL-BS  09:50:47 

MANPGC  hep  -jArtftrp  ^  IgOg 


MANPOC  PBOC  0.97 


WORK  MEASUREMENT  STANDARD  DATA 
COMPUTATION  SHEET 


I/VST KUCTiONS:  Industhai  EoKineetinK  Division  will  coof  late 
"Wofk  Measuiemeiit  Kenmremcnts"  and  furnish  cut  sheets  to  eppli* 
cable  using  activities  (or  each  type  of  computation  sheet  ss  required. 


I  PAH  I  SUMSI 

.  ?^^..6SA± _ ias-ea-y/r 

NOUN  QUAMTITV  ITP  I 

/Vrji-/  ^y/to .  ’ _ I  n/a  If 

«OHK  MCASUNCMCnT  NCQUIRCUSNTS.  - 

COUKOINATION  OF  LABOR  STANDARD  WITH  PRODUCTION  SUPERVISOR 


STOCS  MUMMSR 

JOpSTAMPARd 

N/A 

QUAMTITV 

•TP  HRS  PKR 

PUCES 

•  N/A 

N/A 

N/A 

MNPc  / 

TIMS  Pie  PIKC 

N/A 


Observations  were  made _  _ m  7AA/,  ro  through  / 

AFLCR  66-4  Work  Sampling  Techniques.  Overall  productivity _ 

CATEGORY  STANDARD  HOURS 


Jn  ^ccordi^ncQ  with 

—SU2-J- 

/OCjC.  /vffc72>/€ 


- ..  _ MC.J-/U1L  _ L- 

_ _ Sa/fL _ ^ _ tJL 

_ f  > 

..  aU/LD  UP~r^S21 _ I _ ' 

_ Mora  a.  -  _  .  i 

Mora/i'rncr 

LiS. _ Uao - 

-n — 

/  lY  -r?  . 

_ M. _ 

Ul. _ ■J2^£ — 

?Z2 _ -i7$£ — 

L/ /7/Z/9T£^  /.i 

l£f _ '-it - 

P  f  A/ /I L  -  pt/A/<Lr-  test _ _ _ ij 

_ yy/Y^fL  >  ^  ^ - aJ 

\sl _ u 

LZ2 _ UjsJH - 

— — — - — — - - — - 

TOTAL 


( ..  .  \ 


This  total  is  manually  computed  and  may  vary  slightly  from  E046  output* 

In  accordance  with  AFliCR  66-4,  para  3-10,  coordinating  agencies  are  allowed  1^ 
working  days  from  date  of  this  fonn  to  express  In  writing  '^**°'’* 

(  insufficient  time  allowed"  Is  not  to  be  considered).  If, 

has  been  received  from  the  coordinating  agency,  the  standard  will  be  considered 
coordinated  and  acceptable.  * 


APPROVALS 
iptOUftVArAZ  CmCImCSM 

N/A 

HAoc  ifc'ili* tVc'hWi’cTaJJ 


•w/rsVaMTI"  Ppfc*“*V7  ] 


Ari.c  77i 


neP!.»>.r*  *nC  ropv  »«p  so.  vhich  uav  sc  wsto. 


APLC-WPAPe-APW  7S  Z)3 


SHOP  FLOW  DAY  COMPUTATION  FOR  PRODUCTION  NO: 

I  , .  ■  ,  . 

AFLCR  66-4  Shop  Flow  Day  Formula  was  used  .tio  establish  this  flow, 
day  standard  as  follows:  Flow  Days  ”  A  [ (B  7  C;  +  D  +  E]  where  ' 

A  “  1.45;  B  ”  End  Item  Labor  Standard;  C  ^  Direct  Labor  Hours  Per 
Person  Per  Day  adjusted  for  indirect  cate-^ories  and  labor  efficiency; 
D  -  Itoutine  Delays;  E  ■  Ualque  Delays.  Repair  is  being  accomplished 
as  a  responsible  shop. 


DESCRIPTION 

' 

DA'’.'. 

B  -  Labor 

Standard  of  Mrs  C 

- 

Daily 

Labor  Hrs 

Value 

"C" 

is  calculated  as  follows: 

R  ■;  f 

MANPC 

(L 

_  .24  +.25  +  .26  +  .29  Indirect 

Average  - 

_ LJL. 

Hours 

MANPG 

Labor  Efficiency  ■» 

£Z  ■?. 

C  -  3 

1 

Hours  Minus  Indirect  Average  Times 

Labor  Efficiency 

-  Routine  Delays 

a.  Awaiting  Maintenance  (AWM)  -  3.8  days 

b.  One  days  supply  at  station  awaiting  maintenance  ■*  4  days 
(average  4  stations  for  each  C/N) .  This  is  necessary  to 
maintain  uninterrupted  flow  of  items. 


TOTAL 


E 

-  Unique 

Delays 

a 

Machine 

processing 

Day(8) 

b. 

Machine 

processing  delays  _ 

Day (s) 

c . 

Routing 

to  support  shops  _ 

Day (s) 

d. 

1 

Others 

(See  Reverse  Side)  _ 

Day (s) 

Total  flow  days  this  shop  (1+2+3) 


TOTAL 


_  j 


Work  Shift  Adjustment  (Item  4  f  number  of  8h_i_fts)  . 
■' jm  of  flow  days  for  all  shops  (Item  5  x  1.45) 
(Final  result  to  be  rounded  up  to  next  whole  day.) 
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COMPUTED  BY: 


DATE:  Oc7T  2^ 


£J^ pco  ■•a'^—  z?-^  ■■'  '^‘■^ 

ffUjjfH/’  C^roX.~  ..  _ 


/gojU.  /^2>^£S^y€ 

<Lff*U}(e/‘  VActLtKDtm 
Coc  (- 


/>> 


^^/tA.  A  A  < 


^'T- 


3-/1-  /“'■ 


'7^7?0C£SS  T^/OW  C/^^7?7~  £Ca/  7^ 0(^3/^ 


PART  OPERATION  SUMMARY  FRIDAY,  FEBRUARY  24,  1989 
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WORK  CONTROL  DOCUMENT 


■i  OIIOCR  NUM8W  QlWfnTY 

74146A/74282A  1 


4.  MOOucnoN  stcnott/iice  i.  mtc  scmcd 

"0"MNPGC 


7.  nuiT  Numn 


a.  nCM  DATA 


A.  BATE  COMP 


*.  ITEM  SEAlAc  NUMIEII 


17223-1A/423040-2  |5N6-2-9-13/13-l/14:5N6-2-4-13/13-l/14 


IIL  HOOfl-OCUGII-SaiES  IL  SfOCK  NUMO  12.  OPTMNAL 

6615-00-581-5792  NOTE:  Observe  all  notes,  cautions  and 

..  . — _ : -  -  warnings  throughout  T.O.  MDS  data  require^ 

lAW  MAOI  66-22,  Appx  8.  Use  QQ-571  type 
J-4  Directional  Control  SN60WRP  solder. 


IS. 

OISPATCM 

STATION 


020 

MNPG8 


wow  TO  IE  ACeOMPUSHEO 


U  It.  30. 

mechanic  “P"  “q“ 


Receive;  Ascertain  data  correctness  of  WCD 
and  AFTO  349.  Clean  external  surfaces. 


Perform  functional  test 
(Pretest) 

If  serviceable,  proceed  to  Step  200. 


Perform  functional  test  ^ 

(Pretest) 

If  serviceable,  proceed  to  Step  200. 


Disassemble  gyro  assembly 


Replace  motor  (As  required) 


Clean,  inspect  and  repair  gyro 


Reassemble  gyro  assembly  (Use  QQ-S-571  SN60WRP 
solder) 


Inner  gimbal  end  play 


Pre-seal  Test 


coomiNAnoN/iNinATiNs  icc  ti«NAn«E>0An 


.1 11 

DWATCH 
--  STATIOM 


WORK  CONTROL  DOCUMENT  (CONTD) 


WOM  n>  K  ACeOMAUSMtO 


Calibrate  gyro 

NOTE:  Steps  13-16  may  be  accomplished  just 
prior  to  step  13  (Ref  Note,  para  3-61) 


Visual  inspection;  certify  that  this  item  doe 
not  contain  any  foreign  objects  such  as  tools 
or  unattached  components. 


Seal  and  leak  test  (Use  QQ-S-571  SN  60WRP 
solder) 


Insulation  resistance  test 


Azimuth  torquer  calibration 


Installation  of  Azimuth  torque  resistors 


Torquer  total  circuit  resistance  test 


Perform  functional  test 


RUT 

RANDOM 

TIME 


DATE 

P0SITI0N_ 

■rerun 


Perform  functional  analysis 
(Final  test) 

Stamo  condition  ta 


Perform  functional  analysis 
(Final  test) 

Stamp  condition  taq. 


Final  prep,  final  visual,  complete  AFLC  Form 
959,  check  for  TO  mod  compliance.  Complete 
AFT0.349,  install  WR-ALC  decals  lAW  MAOI  66-4 
Attach  condition  tag.  • 


2.  JM  Ofloa  MJMa 

74146A  «  74282A 


ML  Mooa-ocsiai-Miia  |  xl  nm  i 


6615-00-832-3196 


ro  Motor  (J4) 


WORK  CONTROL  DOCUMENT 


7205  1  "  2 


4.  moQucnoN  sxcnaN/iice 


i.  MTE  Sana 


“O*  MNPGC 


ft.  noi  MTA 
5II6-2-4-13 
5116-2-9-13 


f.  iTn  naut.  mamoi 


«nM  TD  H  «ceaMR.is«o 


Clean  and  inapect  motor 


Disassemble  motor  assembly 


Clean  and  inspect  parts 


Clean,  lubricate  and  install  bearings  and 
set  preload  .  ... _ 


Balance  rotor  assembly 


Inside  visual.  Certify  that  this  item 
does  not  contain  any  foreign  objects  such 
as  tools  or  unattached  comixxnents. 


Install  rotor  into  housing  and  cap 


Bell  jar  run-in 


Seal  BMtor  asseatbly 


teak  check  and  evacuate  motor  assembly 


caaaoMunoa/mimnM  kc  swiMneft^Ti 


WR-ALC/MANSAA  "OVERPRtirr" 


WORK  CONTROL  DOCUMENT 


■MITITY 

1 


ul  iioea.-ixsKii-soia 


13.  SRMt  mMMO 


6615-00-581-5792 


J-4  Directional  Control 


>*•  _ 
eiVAICM 

stmm 


010  •' 


17.  ,  . 

-J'.  IMM  TO  K  ACCOMniMCO 

' '  — 

Rkeive;'  Ascertain  data  correctness-of  WCDt--- 
and  AFTO,  349.  Clean  external 

Perform  functional  test  •.  -  - - -- 

(Pretest)  '  JUL  2  5  IQB 

If  serviceable,  proceed  to  Step  200.  ' 

• 

Perform  functional  test  -  - 
(Pretest)  •' 
If  serviceable,  proceed  to  Step 

200. 

1 

Unseal  •' 

j 

■  -  ■  ,/•!■ 

JtlLtiW 

* 

Disassemble  gyro  assembly 

Replace  motor  (As  required) 

12.  omoNM.  ---  -  ..  .  .  .  . . 

NOTE :  Observe'-  a11  notes ,  cauti oris  and 
warnings  throughout  T.O.  MDS  data  require' 
lAW  MAOI  66-22/Appx  8.^  Use  QQ-571  type 
SN60WRP  solder.  •  '  -7  -  .  • 


Reassemble  gyro  assembly  (Use  QQ-S-571  SN60WRP 
solder} 


liner  gimbal  end  play 


Pre-seal  Test 


Jui  i 


cgoMiMrion'iNiriATiiie  *cc  tWMnMt/Mn 


WORK  CONTROL  DOCUMENT  (CONTD) 


tram  TD  K  ACCOMPUSHCO 


Calibrate  gyro  ^ 

NOTE:  Steps  13-16  may  be  accomplished  just 

para  3-61) 


Visual  inspection;  certify  that  this  item  does]  ^  wk 
not  contain  any  foreign  objects  such».a«*< 
or  unattached  components. 


Seal  and  leak  test  (Use  QQ-S'571  SN  60WRP 

teJULlSSS  < 


6019 


Insulation  resistance  test 


juLi 


Azimuth  torquer  calibration 


Installation  of  Azimuth  torque  resistors  >  wf  i 


0  0  ^  9 


Torquer .total  circuit  resistance  test 


Perform  functional  test 


jut  27 


JUL21 


vvR  , 
FA  \ 
6  Oii  ' 


RVfT 

RANDOM  • 


Paint 


DATE!  7  JUL  1988 
POSITION  L? _ 


■JUL  2  3  1988 


2  9  JUL  1988 


Final  prep,  final  visual,  complete  AFLC  FomO 
959,  check  for  TO  mod  compliance.  Complete 
AFTO  349,  install  WR-ALC  decals  lAW  MAOI  66-4( 
Attach  condition  tag. 


\FROGRA«  HAKE?  '300175  '  '  -  - 

\CPIN:  'SlH-GYR/J^E/'DR-UOOl-OOA  9  ®  JUL  mp 

\DATE  CF  LAST  REVISION’.  19-0CT-87 

MiUT  type:  DIRECTICfWL  GYRO  J-5 

\IS:T  national-  stock  NUNBER:  6ilS-00-5Sl-5792 

\UUT  KFR/PART  number:  BENOIX  17223-lA  ''  A. 

\0?ERAT0R'S  name:  K»ttlA.M  •’ 

\T£ST  station:  directional  STATIONi'l  "  X  ' 

\DATE  I  TIME  OF  TEST*.  28-JUL788  22:«:i0  \ 

♦GYRO  IN  TEST  MOUNT  POSITION'  Hs  SERIAlJUIffiER  76i9  5;  \ 

♦GYRO  IN  TEST  MOUNT  POSITION  2  IS  KRIAL  NIHIBER  807114 

\ttxttitnmmmmmtmmmmmtmitnnmtmtmmtmtttnitttminnnniuntttnttmnttt. 

\t 

\l  IMPORTANT  NOTE  CONCERNING  THE  STATIC  RESISTANCE  TESTS 

\t  ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦t 

\» 

\t  If  3  fsilure  of  SUtic  ResisUncs  shoulf'  occur»  Uis  r.?eratQr  tsi  retest  the  UUT  Static 

\t  Resistance  unualls. 

M  If  an  in-tclerance  aeasuretent  is  obtsined  in  t.his  Banner;  then  the  previcus  failure  is 

\t  to  be  iSTiored.  - 

\» 

xmmmtnmtttmtmmmimttvmmummmtmmmmmmnixzmtmtuumtmnutimt 

\ 


STATIC  RESISTANCE  TESTS 


AUTOPILOT  ROTORS  J102-B  TO  A 

1 

OHM 

00209.0000 

00171.0000 

00185.1230 

PASS 

29-JUL-S8  22:47:22 

AZIMUTH  TGSaUER  JIOl  -U  TO  V 

1  ' 

C-tM 

04203. SCCO 

03250. OCCO 

03532.7500 

PASS 

28-JUL-S3  22:47:31 

AZIMUTH  TORQUER  JlOl-U  TO  F 

1 

OHM 

02101.9000 

011701.9000 

010:3. IZCO 

PASS 

28-JUL-88  22:47:2? 

AZIMUTH  ROTOR  JlOl-H  TO  H 

1 

CI!M 

OCC 49.5000 

CC040.5C00 

00041. :M4 

PASS 

28-JUL-S8  22:47:48 

BRAKE  SOLENOID  JlOl-P  TO  R 

1 

OHM 

00734.5000 

00443.5000 

00707.1100 

PASS 

23-ZUL-SS  22:47:56 

LATITUDE  CORRECTION  JlOl  M-V 

1 

CHM 

32025.0000 

28975.0000 

30733.0500 

PASS 

2S-JUL-S8  22:48:04 

/  R'JN  UP  TESTS 

STARTING  CURRENT-  PHASE  B 

1 

KA 

00170.0000 

00000.0000 

00147.1330 

PASS 

2S-JUL-SS  22:49:04 

STARTING  OSCILLATION  TEST 

1 

coccc.cooo 

ccoco.occo 

CCOOO.OCOO 

PASS 

28-JUL-88  22:49:05 

SPINMOTCR  SPEED 

1 

RF'M 

24300.0000 

23500.0000 

24000.0000 

PASS 

2S-J'JL-S8  22:57:24 

RUNNING  CURRENT-  PHASE  B 

1 

MA 

C0120.C0C0 

CCOOO.OCOO 

CC099.S4'0 

PASS 

28-J’JL-8S  22:01:05 

/  ■  F:UN  ItCUN  TESTS 

RUN  DOW  RATE 

1 

RPM/M 

03000.0000 

00000.0000 

02099.9999 

PASS 

2S-JUL-88  22:06:01 

/  HECDING  STAB 

ILITY 

TESTS 

BANK  RIGHT  ERROR  ANGLE 

1 

DEG 

.  00002.0000 

00000.0000 

r.Ass 

23-JUL-B3  22:0s: 11 

BANK  LEFT  ERROR  ANCLE 

1 

DEG 

CCCC2.0000 

occoo.ooco 

.ICCOCEtCO 

PASS 

23-JUL-S8  23:10:22 

/  GIMPAL  FREEDOM  TESTS 

BA.*.'K  RIGHT  ERROR  ANaE 

1 

DEG 

00004.0000 

00000.0000 

.:3999EtOO 

PASS 

28-JUL-8S  22:12:43 

BANK  LEFT  LRRCR'JWGLE 

1 

DEG 

CCC04.CCCO 

occoo.ooco 

.90CIOE-.01 

PASS 

28-JUL-88  23:15:00 

/  ''  '  -.SYNCHRO  OUTPUT  TESTS 

AUTOPILOT  output-voltage 

1 

WLTS 

0001S.9S00 

00017.4500 

00018.1000 

PASS 

28-JUL-88  23:16:22 

AZIMUTX  OUTPUT  -VOLTAGE 

1 

vaTs 

00012.3000 

coon.  3000 

00012.0200 

PASS 

28-JUL-88  23:17:15 

AUTOPILOT  PHA!^;-i)liTPUT 

1 

DEG 

00048.0000 

00042.0000 

00045.1400 

PASS 

28-JUL-S8  23118:03 

AZIMUTH  PHASt«G%TPUT 

1 

DEG 

00048.0000 

00042.0000 

CC045.04C0 

PASS 

28-JUL-eB  23'.18;5l 

/  DRIFT  TESTS 

DRIFT  RATE 

1 

DCC/HR 

00003.0000 

-00003.0000 

00001.6000 

PASS 

2G-JUL-89  23:3s: 08 

/  LATITUDE  CORRECTION  TESTS 

COWECTED  DRIFT  RATE-  30  NORTH 

1 

DEG/HR  • 

00004.0000 

-00001.0000 

.28000C+00 

PASS 

2fi-.«.-B8  23:51  !08 

CtffiRECTED  DRIFT  RATE-  60  NORTH 

1 

DEG/HR 

00004.0000 

-00004.0000 

OOCOO.CCOO 

PASS 

29-.WL-B8  00:06:22 

CORRECTED  DRIFT  RATE-  90  NORTH 

1 

DEG/HR 

00004.0M0 

-00004.0000 

00002.7999 

PASS 

29-JUL-88  00:21:36 

CtRRECTED  DRIFT  RATE-  90  StWTH 

1 

DEG/HR 

00004.0000 

-00004.0000 

CCC01.8S00 

PASS 

29-JUL-8a  00:36:49 

VEND 
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74aa3A  J-4  directional  gyro  ncc  MNPGC  D  SNS 


SHOP  FLOW  DAY  COMPUTATION  FOR  PRODUCTION  NO:  A 

AFLCR  66-4  Shop  Flow  Day  Formula  was  used  to  establish  this  flow 
day  standard  as  follows:  Flow  Days  =  A  [ (B  7  C)  +  D  +  E]  where 
A  =  1.45;  B  “  End  Item  Labor  Standard;  C  =  Direct  Labor  Hours  Per 
Person  Per  Day  adjusted  for  indirect  categories  and  labor  efficiency; 
D  =  Routine  Delays;  E  *•  Unique  Delays.  Repair  is  being  accomplished 
as  a  responsible  shop. 


:ee 


DESCRIPTION 


DAYS 


B  =  Labor  Standard  of  / 7*  ^7  Hrs  C  =  C-^7  Daily  Labor  Hrs 


Value  "C"  is  calculated  as  follows: 

MANPG  C.  .24  +.25  +  .26  +  .29  Indirect  Average  =  / >  O  ^ 

MANPG  CL  Labor  Efficiency  =  _ % 

C  =  8  Hours  Minus  Indirect  Average  Times  Labor  Efficiency 


Hours 


B  f  C 


D  =  Routine  Delays 

a.  Awaiting  Maintenance  (AWM)  =3.8  days 

b.  One  days  supply  at  station  awaiting  maintenance  =  4  days 
(average  4  stations  for  each  C/N) .  This  is  necessary  to 
maintain  uninterrupted  flow  of  items. 


TOTAL 


7 .8C 


E  = 

Unique 

Delays 

a . 

Machine 

processing  / 

_  Day(s) 

b. 

Machine 

processing  delays 

Day (s) 

c . 

Rout ing 

to  support  shops  _ 

Day (s) 

d. 

Others 

(See  Reverse  fride) 

/C’Z2.  Day(s) 

TOTAL 


Total  flow  days  this  shop  (1+2+3) 


J2  7-5' 


Work  Shift  Adjustment  (Item  4  f  number  of  shifts). 


r 


Sum  of  flow  days  for  all  shops  (Item  5  x  1.45) 
(Final  result  to  be  rounded  up  to  next  whole  day.) 


COMPUTED  BY:  1^- 


DATE : 


OPERATION 

T.O.  Ref  (para) 

Time  Req'd 

Bake  after  paint 

2-18 

i.OO 

Bake  (Headers) 

2-93k 

13.50 

Evacuate  motor 

2-i09b 

.50 

Evacuate  motor 

2-il8h 

.25 

Heat  motor  &  evac . 

2-ii8i 

i6.50 

Dry  motor 

2-i20c 

i.OO 

Cure  paint 

2-l20e 

2.00 

Run- in 

2-i22a 

48.00 

Route  motor 

24.00 

Bake  slipring 

2-130 

9.00 

Motor  warmup 

3-460 

i.OO 

Cool  down 

3-99 

4.00 

Bake  after  paint 

2-163 

1.00 

Machine  processing  (RWT) 

1  I  -  14 

8.00 
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WORK  CONTROL  DOCUMENT 


/.  Mr  NUMCC* 

15810-1 

to.  MOOa-KSICN-KRICS 


3.  QUMflTY 
1 


4.  Mooucnoil  StCTION/IICC 

“O-MNPGC 


1.  (MTE 

8271 

3.  MTt  SCHCO 


a.  TECH  DATA 

5N6-2-3-3  &  4 


IL  STOCK  NUMtOl 


IS.  OPTIOMt. 


1  2 

^ACE  ^  or  ‘^MOES  I 
6.  DATE  COMP 

*.  ITEM  SERIAt.  WIMOEK 


U.  SERIAL  NUMSEK 


14.  NOUN 

N-1  Directional  Gyro 


IS. 

OIWATCH 

STATION 

11. 

ran/op 

na 

17. 

WOW  TO  SE  ACCOMrUSHED 

U. 

MECHANIC 

19. 

20. 

••or 

010 

Receive  (Check  data  on  WCD  and  AFTO  Form  349. 
Clean  gyro  external  surfaces.) 

020 

0100 

Perform  functional  analysis.  Perform 
resistance  &  hipot  test.  If  serviceable, 
proceed  to  Step  120.  Stamp  condition  tag. 

B 

020 

0200 

Perform  functional  analysis.  Perform 
resistance  &  hipot  test.  If  serviceable, 
proceed  to  Step  120.  Stamp  condition  tag. 

5 

‘•V 

030 

Overhaul  and  repair  (clean  and  inspect) 

.  .  . 

1 

040  • 

Inner  Gimbal  end  play 

B 

050 

Outer  Gimbal  end  play  -  — 

B 

060 

Final  inside  visual.  Certify  that  this  item 
does  not  contain  any  foreign  objects  such  as 
as  tools  or  unattached  parts. 

B 

070 

Electrical  test 

080 

Seal,  leak  test,  purge  and  fill 

090 

Install  into  chasis,  perform  resistance  and 
^lipot  check.  Paint  gyro. 

is.  niML  OCtrUMMH 


••  MANPGC- 
— MAMEGBi 

yAucoa 


coonoiiaTiow.^twmATiwg  tec  ifciuruic/wrc 
MMNG  -29 


iNSAA 


S3.  oocuMEirr  s/n 


AFLC  959 


Ait' 


DMPATCM 

TOnow 


WORK  CONTROL  DOCUMENT  (CONrO) 


WOIR  TO  It  JKCOMRUSMED 


RWT  DATE _ 

Random _  Time 

Position _ 

Perform  functional  analysis  (final  test) 
Stamp  condition  tag. 


“0" 

i 


110 

0200 

MNPG8 


Perform  functional  analysis 
Stamp  condition  tag. 


Final  visual.  Check  compliance  with  TO 
modification.  Complete  AFTO  Form  349,  decal 
lAW  MAOI  66-40.  Attach  condition  tag. 


I.  MH 


WORK  CONTROL  DOCUMENT  j 


ioa  OROCR  NUMSCR 

74148A 


«rr  iwHia 

*15119 


i«.  Riooa-oc»OT-sn)n 


4.  moocnoN  sccnon/nce 
"O*  MNPGC 


1.  not  MU 

5N6-2-3-3 


7205--'- 


S.  Mn  SCMS 


rMt  1  or  2 


t.  inn  miM.  nummr 


II.  snot  HUMMR 

6615-00-398-0717 


M.  NOUN 

Gyro  Motor  (N-1) 


—  ■  * 

TO  at  iccoMrtisMto 

Disassemble,  clean  and  inspect 

Install 

bearings  and  set  preload 

Dynamic 

balance  rotor 

Install 

rotor  into  housing 

Inside  visual.  Certify  that  this  item  does 
not  contain  any  foreign  objects  such  as 
tools  or  unattached  comoonents. 


Perform  bearing  run-in 


Seal,  leak  check  and  evacuate  motor 
assembly . 


Final  motor  run-in 


Paint  motor  assembly 


Pinal  .visual  and  functional  test 


esotoiMnoN/iNiTunM  ncc  siciuriiNE/o«n 


■J'- 


WR-ALC/Mi\NSAA  "OVERPRINT 


2853 


WORK  CONTROL  DOCUMENT 


X  OIWMTITV 


4.  MOOueTiM  uenoH/MC 
”0"  MNPCC/B 


X  not  o«n 


15810-1 


5H6-2-3r3  &  4 


IX 

OISMTCM 

mTIM 


IX  oraoMi 


6615-00-527-9281  . 


N-1  Directional  Gvro 


WCM  TS  H  <CCOMW.I»tO 


84  A 


20. 


Keceive  (Check  data  on  WCD  &  AFTO  34^ 1988 
Clean  Gyro  external  surfaces. 


Perform  resistance,  Hlpot  Teat 


'  ^  8  JfJi  iggj 

and  Pretests 


JULli 

Overhaul  and  repair  (Clean  and  Inspect). 


Inter  Cimbal  End  Play. 


Outer  Cimbal  End  Play 


*  *  JUt. 


Seal,  Leak  test,  purge  and  f 


Install  into  chasis,  perform  resistance  and 
hlpot  check.  Paint  Gyro 

la  t,;. ■  ■■ 


WORK  CX)NTROL  DOCUMENT  (CONro) 


VMM  TO  H  KCOMKlSMte 


l2l 


PKll  6f2  otAtS 


Perfora  FuncClonol  Analysis  (Final  Test) 
CONDITION  TAG 


Final  Visual.  Check  compliance  with  TO 
modification.  Complete-  AFTO  Form  349,  Decal 
lAW  WR-ALCO  MAOI  66-40 


VPROyAHNME:  300172 
NCPIN:  SlH-fiTRiOtl/OR-UOOl-OOA 
\J)ATE  of  last  REVISIOH:  IT-flCT-e? 

?E:  MKCTIQML  GYRO  K1 
N.  riDMAL  4T0CK  WHSER;  4615-00-527-9281 
\lWl  irX/PART  MMSCRl  KEARFOn  1S810-1 
\OPERATOR'S  name:  nMMN 
\TEST  station:  BIRECTIONAL  station  42 
\0ATE  t  TINE  OF  TEST:  21-JUL'88  17:48:iS 
IGYRO  IN  TEST  NOUNT  POSITION  1  IS  SERIAL  NUMBER  1130 
*eYRO  IN  TEST  NOUNT  POSITION  2  IS  SERIAL  NUMBER  1667 


xtmmmmtmmmmmntmtnmmummtmmtttmtmtnmtmmmntmmmtmtmmt 

\t 

M  IMPORTANT  NOTE  CONCERNING  TK  STATIC  RESIST/UKE  TESTS 

\t  444««4l4«»#*i4*4#44t44444#444444#4l4i444#4444l444444 

\l 

\t  If  a  fulurc  of  Static  Resistance  should  occur*  the  operator  eas  retest  the  UUT  Static 

\t  Resistance  eanuallsf 

\t  If  an  in-tolerance  eeasureeent  is  obtained  in  this  eannert  then  the  previous  failure  is 

\t  to  be  isnoredi 

\» 


\ 

/  STATIC  RESISTANCE 


AZIMUTH  SYNGMR0-R1-R2  J201-6tH 

2 

OHM 

00264.0000 

00176.0000 

00222.5020 

PASS 

21-JUL-88  17:49:50 

AZIMUTH  SYNCM10-S1-S3  J201'JfL 

2 

OHM 

00006.0000 

00004.0000 

00004.9926 

PASS 

21-JJL-88  17:49:59 

AZIMUTH  SYNaiH>-Si-S2  J201-JfX 

2 

OHM 

00006.0000 

00004.0000 

00005.0286 

PASS 

21-JJL-88  17:50:09 

AZIMUTH  SYNCHR0-S2-S3  J201-KfL 

2 

OHM 

00006.0000 

00004.0000 

00005.0697 

PASS 

21-JW.-B8  17:50:i9 

L"  ’VG  T.0.-R1-R2  J201-FtA 

2 

OHM 

00087.6000 

00058.4000 

00068.8730 

PASS 

21-JUI-88  17:50:28 

L  1  T.0.-SI-S3  J201-Ef8 

2 

OHM 

001S1.2000 

00100.8000 

00125.3500 

PASS 

21-JUL-88  17:50:37 

BA.  jOLENOIB  J201-P*A 

2 

OHM 

01150.0000 

00850.0000 

00988.2810 

PASS 

21-JUL-88  17:50:46 

SPINMOTtm  HINDIN6  B-A  J201-BfA 

2 

OMI 

00021.8500 

00016.1500 

00019.3620 

PASS 

21-JUL-88  17:50:55 

SPimOTDR  HimiNG  B-C  J201-BtC 

2 

OHM 

00021.8500 

00016.1500 

00019.3334 

PASS 

21-JUL-88  17:51 :06 

SPINMOTOR  BINBING  C-A  J201-CiA 

2 

OHM 

00021.8500 

00016.1500 

00019.4526 

PASS 

21-JUI-88  17:5i:i6 

LT^ING  FXB.  FLO.  J201-NfA 

2  , 

OHM 

00314.0000 

00230.0000 

00267.8550 

PASS 

21-JUL-88  17:51:26 

LEVaiNG  CTl.  FLB.  J201-N.A 

2 

OHM 

00314.0000 

00230.0000 

00267.9110 

PASS 

21-JUL-88  17:51:34 

/  BRAKE  OPERATION 

1  ZERO  VOLTAGE  BRAKE  RATE 

2 

B/SEC 

00001.0000 

00000.0000 

.66666E-03 

PASS 

21-JUL-B8  17:52:26 

/  SPimOTOR  RUNUP  TEST 

STARTING  CURRENT-  PHASE  A 

2 

HA 

00500.0000 

00050.0000 

00393.4190 

PASS 

21-JUL-88  17:54:27 

STARTING  CURRENT-  PHASE  B 

2 

HA 

00500.0000 

00050.0000 

00395.0330 

PASS 

21-JUL-B8  17:54:28 

STARTING  CURRENT-  PHASE  C 

2 

HA 

00500.0000 

00030.0000 

00392.6170 

PASS 

21-JUL-B8  17:54129 

1  STARTING  OSCILLATION  TEST 

2 

00000.0000 

00000.0000 

40000.0000 

PASS 

21-jUL-88  17:54130 

SPINNOTQR  SPEEB 

2 

RPH 

24300.0000 

23520.0000 

24000.0400 

PASS 

21-JUL-88  18:10125 

RUNNING  CURRENT-  PHASE  A 

2 

HA 

00330.0000 

00050.0000 

00219.5330 

PASS' 

21-JUL-B8  18113: 10 

RUNNING  CURRENT-  PHASE  B 

2 

M 

00350.0000 

00050.0000 

00222.9910 

PASS 

21-JUL-88  18113:11 

RUNNING  CURRENT-  PHASE  C 

2 

NA 

00350.0000 

00050.0000 

00221.2610 

PASS 

21-JUL-88  18113:12 

/  GYRO  CARB  STABILITY  TEST 

CARB  STABILlTY-aiNB 

2 

BEG 

.2S000C4O0 

00000.0000 

.14400E400 

PASS 

21-JUL-88  18129:34 

CARB  STAGILin^m 

2 

BEB 

.2S000E4O0 

00000.0000 

.23000E400 

PASS 

21-JUL-88  18:34158 

/  GINBAL  FREEBOl 

UZINUTH  EMOHUNG 

2 

BEG 

00002.0000 

00000.0000 
•  wwWw 

.3000CC-01 

PASS 

21-JUL-88  18:36127 

tiVaiNG  EMMIKUNi 

2 

GES 

00002.0000 

00000.0000 

WWWWW91^fWw 

.22300C400 

PASS 

21-JUL-88  18136128 

kZTMUTN  ERRGMIVE 

2 

GEG 

00002.0000 

00000.0000 

.19000E400 

PASS 

21-JUL-88  18:37:59 

L  OERGOR-ilVE 

2 

BEG 

00002.0000 

00000.0000 

00000.0000 

MSS 

21-JUL-88  18138:00 

i  LEVEUNG  TGRGUER  RATE  TEST 

(EVetiNG  TBMm  TINE-OM 

2 

NIN 

00004.1700 

00002.5400 

00003.1835 

PASS 

21-JUL-B8  1B:S3:23 

kvaiNB  TORRNINB  TK-iniC 

2 

NIN 

00004.1700 

00002.3400 

00003.3941 

PASS 

2i-jUL-e8  19:01:06 

1  lEffUNG  ACOlMCr 

^ING  Acoancr  ERROR 

2 

VOLTS 

.12SOOCtOO 

00000.0000 

.82266C-01 

PASS 

21-JU.-88  19:10:30 

AZnVTN  ARI  LEVELING  SYNCHM  TESTS 


AZIMUTH  OUTPUT  VOLTAGE  Sl-52 

2 

VOLTS 

00012.5000 

00011.5000 

00011.7400 

PASS 

21-JUL-88  19:15:58 

AZIMUTH  PHAS  ANGLE  Si-S2 

2 

DEG 

00172.0000 

00168.0000 

00169.5000 

PASS 

21-JUL-88  19;i6:07 

AZIMITH  OUTPUT  VOLTAGE  S1-S3 

2 

VOLTS 

00012.5000 

00011.5000 

00011.7300 

PASS 

21-11-88  19:16:21 

AZIMUTH  PHASE  ANGLE  S1-S3 

2 

DEG 

00172.0000 

00168.0000 

00169.7000 

PASS 

21-JUL-88  19:16:29 

A7^'«ITH  OUTPUT  VOLTAGE  S2'S3 

2 

VOLTS 

00012.5000 

00011.5000 

00011.7200 

PASS 

21-11-88  19:16:43 

S  PHASE  ANGLE  S2-S3 

2 

DEG 

00172.0000 

00168.0000 

00169.6000 

PASS 

21-11-88  19:16:51 

L  .^NG  OUTPUT  VOLTAGE-aiMB 

2 

VOLTS 

00009.4000 

00007.7400 

00008.5800 

PASS 

21-11-88  19:17:14 

LEVELING  PHASE  ANGLE-aiiffi 

2 

DEG' 

00009.0000 

00005.0000 

00005.9000 

PASS 

21-11-88  19:17:22 

LEVELING  OUTPUT  VOLTAGE-DIVE 

2 

VOLTS 

00009.4000 

'00007.7400 

00008.7000 

PASS 

21-11-88  19:17:34 

LEVaiNG  PHASE  ANGLE-DIVE 

2 

DEG 

00189.0000 

00185.0000 

00186.3000 

PASS 

21-11-88  19:17:42 

/  MOTOR  RUNDOM  TEST 

SPIMNOTOR  RUfflOIM  RATE 

2 

RPM/M 

01200.0000 

00000.0000 

00719.9999 

PASS 

21-11-88  19:18:55 

MOTOR  RUNDOUN  DALANCE 

2 

VOLTS 

00012.4300 

00000.0000 

.42000ETO0 

PASS 

21-JUL-88  19:35:50 

\EW>  ifi 


WORK  MEASUREMEN 

COMPUTATION  SHEET 


INSTRUCTIONS;  Industrial  Engineering  Division  will  complete 
"Work  Measurement  Requirements*'  and  furnish  cut  sheets  to  appli¬ 
cable  using  activities  for  each  type  of  computation  sheet  as  requited. 


Pige 


Pages 


25  Feb  85 


JOB  ASSIGNED  TO 

CARL  L.  MUCHER 


COMPUTED  BY 

CARL  L.  MUCHER 

JOB  STANDARD 

NA 


WORK  ORDER 

74148A 


PART  NUMBER 

15810-1 


STOCK  NUMBER 

6615-00-527-9281 


STATION  HO. 

MNPG 


NOUN 

N-1  DirecCional  Gyro 


QUANTITY 

N/A 


STO  HRS  PER 

N/A 


PIECES 

N/A 


TIME  PER  PIECE 

N/A 


WORK  measurement  REQUIREMENTS: 

PRODUCTION  SUPERVISOR  LABOR  STANDARD  REVIEW 


Observations  were  made  25  Jan  85  through  8  Feb  85  in  accordance  with  AFLCR  66-4  Work 
Sampling  Techniques.  Overall  productivity  was  897.. 


CATEGORY 

BASE  HR/OCC 

PF&D'^~ 

'STD  HR/OCC 

OCC  FACTOR 

STD  HR/END 

Receive 

.054 

1.07 

.058 

1.00 

.058 

Pretest 

.231 

1.07 

.248 

1.00 

.248 

0/H  S  RPR/Clean  &  Inspect 

8.044 

1.07 

8.607 

1.00 

8.607 

Motor  Repair 

7.532 

1.07 

8.060 

1.00 

8.060 

B/Up  Inr  Gim/End  Play 

2.260 

1.07 

2.419 

1.00 

2.419 

B/Up  Otr  Gim/End  Play 

1.478 

1.07 

1.582 

1.00 

1.582 

Final  I/S  Visual 

.256 

1.07 

.274 

1.00 

,274 

Funct  Test 

.713 

1.07 

.763 

1.00 

.763 

Seal/Fill 

2.837 

1.07 

3.036 

1.00 

3.036 

Instal  In'Chassis 

.490 

1.07 

.525 

1.00 

.525 

O/H  Random 

1.429 

1.07 

1.529 

1.00 

1.529 

Elect  Test 

1.064 

1.07 

1.139 

1.00 

1,139 

Final  Visual 

.657 

1.07 

.703 

1.00 

.703 

...  .. 

TOTAL 

23.943  =  28, 

.94 

M/H 

This  total' is  manually  computed  and  may 

vary  slightly  from  E046 

output . 

In  accordanc 

with  AFLCR  66-4,  para  3-10, 

all  standards  should 

be  reviewed 

by 

affected 

supervisory 

personnel  for  completeness  of  work  concent.  Production  supervisors  will  be  given  10 
workdays  to  express  in  writing  their  reasons  for  nonconcurrence.  If,  after  this  time, 
no  reply  has  been  received  fromthe  coordinating  agency,  the  standard  will  be  consid¬ 
ered  coordinated  and  acceptable. 


AFLC-WPAFB— APR  73  2|3S 


SHOP  FLOW  DAY  COMPUTATION  FOR  PRODUCTION  NO:  74148A 


AFLCR  66-4  Shop  Flow  Day  Formula  was  used  to  establish  this  flow 
day  standard  as  follows:  Flow  Days  =  A  [ (B  f  C;  +  D  +  E]  where 
A  -  1.45;  B  “  End  Item  Labor  Standard;  C  »  Direct  Labor  Hours  Per 
Person  Per  Day  adjusted  for  indirect  categories  and  labor  efficiency; 
D  “  Routine  Delays;  E  “  Unicjue  Delays.  Repair  is  being  accomplished 
as  a  responsible  shop. 


DESCRIPTION 


B  -  Labor  Standard  of  op. 


Daily  Labor  Hrs 


Value 


is  calculated  as  follows: 


MANPG  c  ,24  +.25  +  .26  +  .29  Indirect  Average  =  ;  i 

MANPG  c  Labor  Efficiency  =  96  _ 7o 

C  =  8  Hours  Minus  Indirect  Average  Times  Labor  Efficiency 


Hours 


Routine  Delays 

Awaiting  Maintenance  (AWM)  =»  3.8  days 

One  days  supply  at  station  awaiting  maintenance  =  4  days 
(average  4  stations  for  each  C/N) .  This  is  necessary  to 
maintain  uninterrupted  flow  of  items. 


TOTAL 


Unique  Delays  ^  , 
Machine  processing  8. 12 
Machine  processing  delays 
Routing  to  support  shops  _ 
Others  (See  Reverse  Side) 


Day(s) 

.50  Day(s) 

_ Day (s) 

_ Day(s) 


TOTAL 


Total  flow  days  this  shop  (i  +  2  +  3) 


Work  Shift  Adjustment  (Item  4 £  number  of  shifts).'  ^  shift/day 


flow  days  for  all  shops  (Item  5  x  1.45)  x  10.12  i> 

Inal  "result” c'o~be'  rounded  up  next  whole  day . ) 


14.67 


COMPUTED  BY:  CARL  MUCKER 


DATE: 


14  Feb  85 


T.O.  5N6-2-3-3 


UNIQUE 

deAlys 
- - 

TIME 

PACE 

PARA 

A.  Machine  Processing 

1. 

Test  Motor 

12  Min. 

.20  hrs 

2-19 

2-32b 

2. 

Run-in  Motor 

48  hrs. 

48  hrs  4-  8  hrs/Day  =  6  Days 

6  days 

2-29 

2-47bc 

3. 

Leak  Test 

15  Minutes  =  .25  hrs 

.25  hrs 

2-44 

2-58b 

4. 

Random  Wander  Drift  Test 

Warm/Up  Gyro  15  min. 

2  ea.  Warm/Up  Required 

15  Min  X  2  ea.  Warm/Up  =  30  min 

.50  hrs 

3-29 

3-64 

Drift  Test 

16  hrs. 

16  hrs  -r  8  hrs/Day  =  2  Days 

2  days 

3-29 

3-64 

Machine  Delay 

4  hrs. 

4  hrs 

3-29 

3-61 

LSC-2t«)>;2C 


120  MANPGB  ASSr 


03D  MANPQC  ASSY  p  Iq09 


e*> 


a: 

X 


to 

o 

o 


o 

o 

o 


to 

CO 

CO 


t/i 


03H  MANPQC  ASSY 


SAS 


OCCURRANC£  FACTOR:  OCCURRANCES:  194 

distribution  of  CHOICE:  HISTORICAL  DISCRETE 


WORK  CONTROL  DOCUMENT 


I.  DATE 

8119 


JOB  .OROES  NUMBER 


..  RMT  NUMKI 

15150-1 


10.  MOOa-OCUGM-SEIIIES 


1.  QURNTtrr 

1 

4.  FROOUenON  section/rcc 

,"0"MNPGC 

S.  DATE  SCHED 

1.  TECH  DATA 

..  .  -  ’  ^ 

t.  ITEM  SERIAL  NUMBER 

5N6-3-2-3;  5N6- 

■3-2-4;  5N6-3-2 

-3-1 

11.  sncx  NUMin  _ 

12.  OmONAL 

.  Cl  •  ' 

IB  f  tl  PliliW  t 

:  •  -  1 

.ij  .  ■I'.'z 

14.  NOUN 

Slaving “Control  (N-1) 


ir. 

1NORK  TO  IE  «CCOim.lSMEO 


Receive  (Check  data  bn  WCD  and  AFTO  Form  349. 
Clean  gyro  external  surfaces.) 


Perform  functional  analysis.  If  serviceable 
proceed  to  Step  100.  Stamp  condition  tag. 


Perform  functional  analysis.  '  If  serviceable 
proceed  to  Step  100.  Stamp  condition  tag. 


Gyro  repair 


Build-up  test 


Final  inside  visual.-  Certify  that  this  item 
does  not  contain  any  foreign  objects  such  as 
tools  or  unattached  components. 


Seal,  leak  test,  purge  and  fill  - 


Perform  functional  analysis.  -Stamp  condition 
tag. 


EINM.  OtSrUMTMR 


nMCTMMt  COM  I  R. 


MANPGC 


MANERG 


COORDINATION/miTUTINe  RCC  SICN4TURE/D4TI 


••MAQNG 


•■MANSAA 


AFLC  959 


M.*N’PCC 


4a<««a  sJka  tr'tMn. 


WR-ALr/MANSAA  "OVERPRINT" 


.>1 


2.  JOS  OROCR  NUU8£R 

74i49A 


7.  run  miMin 

15150-1 


10.  Mooa-ocsicN-snics 


0.  TtCM  MM 

5N6-3-2-3;  5N6-3-2-4, 


IL  Stoat  NUtMM 

66i5-00-.570-4966 


14..  NOUN 


I  SLAVING  CONTROL  (N-1) 


irONTIOIMI.  ,  , 

NOTE;  Use  QQ-S-571  type  SN60WRP  solder. 
Observe  all  notes,  cautions,  and  warnings 
throughout  T.O.  MDC  data,  required  lAW 
MAOI  66-22. 


17. 

WQM  TO  K  KCOMruSUO 

Receive 

(Check  data  on  WCD  -and 

AFTO  Form  349 .  ) 

Clean  External  Surfaces.  "■ 

'AUG  1  2  1983  ■ 

PRETEST 

Essential-  Repair 

'AUG  .  12  !:*J 

Overhaul 

— 

UNSEAL 

a 

AUG  1  r-  1' 

GYRO  REPAIR 


Aue  1 


BUILD-Up  TEST 

AUG  1  £) 

CALIBRATE 

AUG  I  n 

Final  Inside  Visual.  Certify  that  this  item 
does  not  contain  any  foreign  objects  such  as 
tools  or  unattached  components,  , 

SEAL,  FILL,  LEAK  CHECK 

/iOe  1  r 

FINAL  FUNCTIONAL  ANALYSIS. 

STAMP  CONDITION  TAcj 

^  Z  AUQ  1988 

Final  Prep.  (Final  Vlstial, 

complete  AFLC  Form 

|959,  check  £or  T.O.  MOD  compliance.  Complete 

k^O  349  and  Install  VR-ALC 

decal.rg^tn^^lf^g' 

a.  7INM.  eonimnaM 

Mnm 

nnCTMNM.  COM 

WR-ALC/MANSAA  ”OVB»r*’ 


VPROGRAH  NAHE:  300328-  '  ' 

^CPIH:  .81H-GYR/Nl/SC0NT-t)001-00A 

NOATE  OF  LAST  REVISION;  26-«AR-8i 

\UOT  type:  SUITCHIN6  RATE  GYRO  Ml 

\UJT  NATIONAL  STOCK  NUMBER:  641S-00-570-476A 

\wnr  iffR/PART  number:  kearfoh  isiso-i 

NOPERATOR'S  NAME:  UILSON 

\TEST  station:  rate  station  »  2 
\BATE  t  TliC  OF  TEST:  22-AUG-88  12:53:09 
t  GYRO  IN  TEST  MOUNT  POSITION  .  1> 
t  SERIAL  .NUMBER 

/  SPINMOTOR  RUNUP 


NORMALLY  OPEN  TURN  INDICATE! 

1 

Ohas 

.10000E433 

RUmiNG  CURRENT  PHA%-A 

1 

■A 

00150.0000 

RINOIING  CUIOOT  PHASE-B 

1 

•A 

00150.0000 

RUNNING  CURRENT  PNASE-C 

1 

■A 

00150.0000 

/  SNITCHING  ANB  1 

JNSNITCHING  Tllff 

SNITCHING  TIME  l.S  B/S  CN 

1 

Sec 

0004S.0<K)0 

UNSNITCHING  TIME  1.5  B/S  CN 

1 

Sec 

00008.0000 

SNITCHING  TIIS  1.5  B/S  CCN 

1 

Sec 

00045.0000 

UNSNITCHING  TIK  l.S  B/S  CCN 

1 

Sec 

00008.0000 

SNITCHING  TIME  0.75  B/S  CN 

1 

Sec 

00045.0000 

UNSNITCHING  TIME  0.75  B/S  CN 

1 

Sec 

0000^.0000 

SNITCHING  TIME  0.75  B/S  CCN 

1 

Sec 

00045.0000 

UNSNITCHING  TM  0.75  B/S  CCN 

1 

Sec 

00006.0000 

/  TAN  OSCILLATION 

TURN  INBICATOR  2.5  BEG  0.5  HZ 

1 

Ohas 

.10000E433 

TURN  INBICATOR  4  BCG  0.5  HZ 

1 

Ohas 

.1000<)EH3 

/  STEABY  STATE  RATE  ANB  YAH  OSCILLATION 

TURN  INBICATOR  aOSEB  CN 

1 

Ohas 

00300.0000 

TURN  INBICATOR  OPEN  CN 

1 

(Bws 

.IOOOOE433 

TURN  INBICATOR  aOSEB  CCN 

1 

Ohas 

00300.0000 

TURN  INBICATOR  OPEN  CCN 

1 

Ohas 

.lOOOOE+33 

/  RELAY  CURRENT!  DROPOUT  VOLTAGEi  AND  PICKUP  VOLTAGE 

RELAY  CURRENT  CN 

1 

aAaes 

00043.0000 

RELAY  aOSED  15.0  V  CN 

1 

Ohas 

00300.0000 

REUY  DROPOUT  0.5  V  CN  . 

1 

Olias 

.10000Et33 

RaAY  PICKUP  21.0  V  CN 

1 

Ohas 

00300.0000 

RELAY  CURRENT  CCN 

.  1 

aAaes 

00043.0000 

RaAY  aOSEB  15.0  V  CCN 

•  1 

Ohas 

00300.0000 

RELAY  DROPOUT  0.5  V  CCN 

1 

Olias 

.10000E433 

RaAY  PICKUP  21.0  V  CCN 

1 

Ohas 

00300.0000 

/  MOTOR  RUNBONN 

SPINMOTOR  RUNBONN  RATE 

1 

Rea/M 

12000.0000 

\ENB 

2  2  AUG  1388 


00300.0000 

.10000C433 

PASS 

22-AUG-88  12:54:00 

00000.0000 

00093.7270 

PASS 

22-AU6-88  12:57:28 

00000.0000 

00100.3030 

PASS 

22-AUG-88  12:57:29 

00000.0000 

00100.7400 

PASS 

22-AUG-e8  12:57:30 

00001.0000 

00005.0833 

PASS 

22-AUG-S8  12:59:59 

00004.0000 

00006.2333 

PASS 

22-AUG-88  13:01:19 

00001.0000 

00007.1666 

PASS 

22-AUG-88  13:02140 

00004.0000 

00004.7166 

PASS 

22-AUG-88  13:03:59 

00001.0000 

00010.3833 

PASS 

22-AUG-88  13:05126 

00002.0000 

00004.0813 

PASS 

22-ALIG-38  13:06144 

00001.0000 

00014.3499 

PASS 

22-AUG-88  13108:13 

00002.0000 

00003.9999 

PASS 

22-AUG-88  13109:31 

00300.0000 

.lOOOOE+33 

PASS 

22-AUG-B8  13:16116 

00300.0000 

.10000E433 

PASS 

22-AUG-88  13120139 

00000.0000 

00001.9940 

PASS 

22-AII6-88  13127126 

00300.0000 

.10000E+33 

PASS 

22-AUG-88  13128114 

00000,0000 

00002.0580 

PASS 

22-AU6-8e  13131129 

00300.0000 

.lOOOOE+33 

PASS 

22-AUG-88  13:32119 

00028.0000 

00038.8220 

PASS 

22-AUG-88  13134112 

00000.0000 

00002.8880 

PASS 

22-AUG-88  13134:25 

00300.0000 

,10000E+33 

PASS 

22-AUG-B8  13:34139 

00000.0000 

00003.0860 

PASS 

22-AUG-88  13:34152 

00028.0000 

00038.63.10 

PASS 

22AUG-88  13136134 

00000.0000 

00002.2130 

PASS 

22-AIIG-88  13136:48 

00300.0000 

,10000E+33 

PASS 

22-AU6-88  13137101 

00000.0000 

00001.8450 

PASS 

22-AUG-88  13137114 

00000.0000 

05342.5671 

PASS 

22-AUG-88  13139:48 

9:44  TUESDAY.  MARCH  28,  1989 
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WORK  measurement  standard  DATA 
COMMUTATION  SHEET 

^ hyi  f  KUCTIUNH.  Intluktridl  Eni(ineerinK  Uiviflioa  will  cooplat* 
“Uiurk  Meit&iuenient  Kenuiteaenia"  anJ  li 


L 


Ker|uiteaenla"  anJ  lurmah  Cut  ahawta  to  appll- 
Ctflilr  uaiiiK  activities  ful  each  type  uf  cumputatloA  ahewl  aa  raquind. 


«OAn  OAOCA 


'  M«#UM 

:  //-/ 

!  awiMK  MtASuMCHCaT  aequiacaaMri. 

i  CUUltUINAflUN  OF  LABOR  STANDARD- WITH  PRODUCTION  SUPERVISOR 


p«a«  /  «<  / 

OATI 

JO«  AUlOHCb  TO 

'T- 

coMPurco  fv  ■  "  I 

£  ,  //o£a)E~  ! 

ITOCR  aUMMKN 

^C/JToo  syo  ^9^^' 

JOfiTANfApX 

N/A  • 

•uTiodRa.  " 

MNPG  ■  '  ! 

QUANTITY 

piacu  ' 

TiHff  p«a  eic£x  j 

N/A 

N/A 

I  Ubiei  valiutis  were  iiidJe  y^3?fr0  Fo  through  g>/  In  accordance  With 

j  A'FLCK  6b-4  Work  Sdiiipliny  Techniques.  Overcll  productivity _ 


CATEGORY 


STANDARD  HOURS 


OCC  FACTOR 

■  ■  T  ■ 


J2L 


o 


/,C>0 


_ UMS.ffj-iir' 


£1^ 


!£. 


/^y/ZZ)  TB^S,r' 

- - - 

_ 

^oTo^Z  ^£-fAi£ 

- 

/PforntZ. 

r  ^3^. 

>  -  - 

/,  JlC^ 

- 

L. 

.  /7/ 

.^■:.£f _ : 

7~ii  ^T" 

/tffO 

-r  TPhi- 

_ ^3^ _ 

/,oo 

—  — .■  •  — — — - . - 

■■ 

.. 

TOTAL 

,  \ 

This  total  is  manually  computed 

and  may  vary  slightly  from  E046  output. 

!  In  accordance  with  APLCR  66-4.  para  3-10,  coordinating  agencies  are  alloieed 
;  working  days. from  date  of  this  form  to  express  In  writing 

'("insufficient  time  allowed"  is  not  to  be  considered).  If.  ^ 

!  has  been  received  fnw  the  coordinating  agency,  the  standard  will  be  considereo 


coordinated  and  acceptable. 

y-'"  .  .  .—  — — 

f  AWWi 


N/A 

(.•aa****  faCMWiCiaM 


N/A 


•  ••  ^  --JV**"*-  *  -  '• 


SHOP  FLOW  DAY  COMPUTATION  FOR  PRODUCTION  NO;  A 

AFLCR  66-4  Shop  Flow  Day  Formula  waa  used  to  establish  this  flow 
day  standard  as  follows:  Flow  Days  *•  A  {  (H  f  C;  +  D  EJ  where 
A  ■  1.45;  B  End  Item  Labor  Standard;  C  ■  Direct  Labor  Hours  Per 
Person  Per  Day  adjusted  for. indirect  categories  ar.d  labor  efficiency; 
D  Routine  Delays;  E  Unique  Delayn.  Repair  is  being  accomplished 
as  a  responsible  shop. 


■:i 


_ DESCRIPTION _ _ _ 

B  “  Labor  Standard  of  _  Hrii  C  Daily 

Value  **C"  is  calculated  as  follows: 

^  *24  +.25  +  .26  +  .29  Indirect  Average  =  •  / 

MANPG  Labor  Efficiency  -  f? _ 7. 

C  -  8  Hours  Minus  Indirect  Average  Times  Labor  Efficiency 


Labor  Hrs 

Hours 


DAv; 


B  -■  C 


A_41 


j  *  Routine  Delays  -  -- 

a.  Awaiting  Maintenance  (AWM)  -  3.3  days 

b.  One  days  supply  at  station  awaiting  maintenance  ■  4  days 
(average  4  stations  for  each  C/N).  This  is  necessary  to 
maintain  uninterrupted  flow  of  Items. 


E  "  Unique  Delays 

a.  Machine  processing  _  Day(s) 

b.  Machine  processing  delays  _ 2^  Day (s) 

Routing  to  support  shops  '^3 _ DayCs) 

d.  Others  (See  Reverse  Side)  -  DayCs) 


TOTAL 


7  .  t( 


M-  I  Ta 

^  3  rarnc 

_ lJMy.£Z:t _ _ _ 

Total  flow  days  this  shop  (1  +  2  ♦  3) 


TOTAL 


Work  Shift  Adjustment  (Item  4  ^  number  of  shifts).  _ _ 

V  Sum  of  flow  days  for  all  shops  (Item  5  x  1.45) 

I  (Final  result  to  be  rounded  up  to  next  whole  d.i>  . ) 

CO.'IPUTEO  BY:  . _  __  DATE:  /O  OQ.rP’*/ 
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OISTRIBUTIOtl  OF  CHOICE.  HISTORICAL  DISCRETE 


5.1  PROFILE  DATA  FILES 

The  profile  data  files  for  RCC  MANPGC  were  previously  submitted  under  memo 
number  NKE-E01 6-7603,  dated  July  6,  1989. 


MINUTES  OF 


MODEL  VALIDATION  MEETING 
June  19  thru  June  23.  1989 


HR-ALC/MDHSC 


WR-ALC  MODEL  VALIDATION 
MEETIMQ  MINUTES 


19  June  89 t 

.  JIB  Gillie  started  the  meeting  by  introducing 
teas  Beaberst 

.  JIB  Gillie 
.  Gerald  Peavy 
.  Doug  Keene 
.  Lott  Singletary 

AFLC  Representative: 

.  Trixie  Brown 

MOMSC  Representatives: 

.  Bob  Bashyaa 
.  Bill  Rich 
.  Roger  vanderVoord 
.  Scott  vroaan 

.  JIB  pointed  out  that  AFLC  instructed  them  not 
to  sign  off  the  Model  Validation  Fora. 

.  Reviewed  model  output  for  RCC  MANPSA. 

Evaluated  throughputs  historical  flow  hours  vs. 
slaulated  flow  hours.  expected  hours  vs. 
standard  hours. 

.  This  evaluation  was  perforned  for  each  item 
nuBber.  During  this  process  list  of  BSjor 

assumptions,  action  items  and  concerns  were 
noted . 

PCM  01900AI  F-is  Speed  Brake 

.  Historical  flow  hours  933.5  vs.  466.70  of 
slaulated  flow  hours. 

Assuapt ion: 

Method  of  induction  may  be  a  probleB. 
History  does  reflect  500  hours  to  coa- 
plete  first  operation  which  Is  inspec¬ 
tion. 

Historical  backshop  hours  were  greater 
than  Slaulated  hours.  Me  decided  to 
Input  backshop  hours  back  into  the  aodel. 

6-29-89 


WB~ALC 

Moael  Valiaation  Meeting  Hlnutee 
Pege  Two 


PCN  01900AI  F-15  Speed  Brake  (continued) 

.  Action  iteest 

Ooug  to  verify  the  aanpover  utiliaation. 
Bill  to  review  expected  and  standard 
hours. 

PCM  05502A1  c-141  Aileron 

.  Simulated  throughput  13.2%  difference.  The 
difference  was  due  to  sporadic  induction 
method . 

PCM  5i334At  C-141  Leading  Edge  Horizontal 

Stabilizer 

.  Bill  to  review  expected  hours. 

.  Increase  backshop  hours  by  180  hours  based 
on  historical  report. 

PCM  si3S2At  c-141  Access  Door 

.  Bill  to  review  expected  hours. 

.  Increase  backshop  hours  based  on  historical 
report . 

PCM  S1418AI  C-141  Leading  Edge  wing 

.  Bill  to  verify  expected  hours. 

PCM  51454A1  C-141  Petal  Door 

«  Bill  to  review  the  subassembly  process 
hours. 

History  had  one  sample  of  698  days  - 
adjusted  for  this  odd  occurence  and  made 
hours  from  2288  to  1334. 


This  completes  the  evmlumtlon  of  model  output 
tor  RCC  HANraA.  At  the  end  of  this  mvmium- 
tion.  Bob  summarised  the  action  items  and 
assumptions.  Jim  commented  that  the  model 


6-29-89 


VR->ALC 

llo4«l  Validation  Mooting  Minutos 
Pogo  Throo 


00008  to  bo  doing  what  it  lo  ouppooo  to  and 
aokod  MOMSC  toao  to  cooploto  tho  action  iton 
and  ro-run  tho  output.  Jla  also  otatod  that 
olthor  oxpoctod  or  standard  hours  can  be  used 
in  establishing  baseline  of  oodol  based  on  IE‘s 
judgnont.  AFLC*s  roprosontatlvo.  Trixie  Brown, 
disagreed  with  Jla‘s  coooent.  validation  tean 
decided  that  during  evaluation  of  difference 
between  historical  vs.  sisulatlon.  10«  should 
be  used  only  as  a  guideline  not  as  a  aeasure- 
nent . 

Evaluation  of  RCC  MAWPGCt 

.  Evaluated  the  model  output  for  the  following 
PCMSt  06121A.  74061A.  74063A.  74146A.  7414aA 

and  74149A. 

.  Review  of  throughput,  historical  vs.  simulated 
flow  hours  and  expected  vs.  standard  hours 
revealed  the  followingt 

.  Expected  vs.  standard  hours  were  within 
acceptable  range. 

.  Throughput  was  good. 

.  Flow  hours  showed  lot  of  difference  between 
simulation  and  history.  Review  of  histori¬ 
cal  report  revealed  that  an  unique  pattern 
of  process  is  being  followed  in  Gyro  Shop. 
Gyros  after  inspection  were  stored/held  for 
long  period  of  time  before  the  start  of 
repair  operation. 

Discussed  about  this  problem.  Doug  and  Jla 
wanted  to  have  some  methodology  to  show  the 
unique  holding  process. 


20  June  89 t 

Bruce  Kirk  of  HOHSC  joined  us  to  facilitate  our 
brainstorslng  effort. 

Conducted  brainstorming  effort  at  Building  189. 
Herning  session  for  Sheet  Metal  RCC*s  mampsa. 
MAMPSB,  hampsc.  and  MAHPSD  and  afternoon  for 

Gyro  icc's  mahpoa.  manpob.  and  mampqc. 


8>29-89 


WR-ALC 

llo<l«i  ValldAtion  Meeting  Minutes 
Pegs  Four 


.  Due  to  the  nature  of  process  and  siallarity  we 
decided  to  have  one  hrainstornlng  effort  for 
Sheet  Metal  (4  RCCs)  and  one  for  Gyro  (3  RCCs) . 

.  Doug  arranged  both  the  sessions  by  bringing  in 
representatives  fros  aanufacturing*  scheduling, 
planning  and  quality. 

.  Both  the  sessions  went  out  very  good  with  a  lot 
of  participation.  Developed  fish  bone  - 
details  of  fish  bone  and  brainstorming  activi¬ 
ties  are  covered  in  minutes  of  model  vaiida- 
tion/brainstormlng. 


21  June  89 t 

.  Evaluated  the  model  output  for  all  the  RCCs 
MANPSA.  MAMPSB.  MANPSC.  MANPSD.  MANPGA.  MANPGB, 
and  MANPGC. 

.  Red  lined  the  backshop  hours  and  added  buffer 
operations  as  requested  by  ALC  for  Gyro  RCCs. 

.  Input  all  the  changes  and  re-run  the  model. 

.  Dick  Donnelly  and  Lou  Mavros  joined  us  to 
support  our  model  validation  effort. 

.  Dick.  Lou.  Bob  and  Gerald  bad  an  opportunity  to 
meet  Mr.  Clinton  Lewis.  Discussed  about  the 
validity  of  model  and  about  future  task  orders. 

.  Jin  Gill  is  Will  be  on  vacation  fw  the  rest  of 
the  week. 


22  June  89 t 

Evaluated  the  re-run  of  model  ouput  after 
inputting  the  redlined  corrections. 


8-29-09 
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Model  validation  Meeting  Minutes 
Page  Five 


MAWPSA 

01900A»  F-15  Speed  Brake 

•  Expected  vs.  standard  hours  is  acceptable. 

.  Historical  vs.  sieulated  flow  hours  -  still 
have  a  problee.  History  shows  operation  10 
takes  about  500  hours  to  coeplete.  This  is 
due  to  induction  and  priority  problee. 

Operation  40  shows  68  hours  to  coeplete 
(waiting  for  engineer)  whereas  eodel  shows  i 
hour.  One  hours  represents  process  hour 

whereas  68  hours  includes  waiting  tine  also. 

05502At  C-141  Aileron 

•  This  a  PDH  itee.  No  historical  data  avail¬ 
able.  Evaluated  the  output  and  verified 

with  nechanlcs  and  planners  to  validate  the 
eodel  output . 

05l334At  c-141  Leading  Edge  Horizontal 

Stabiliser 

.  Standard  vs.  expected  hours  is  within 
acceptable  range. 

.  Backshop  hours  were  off.  Red  lined  the 
output . 

51454AI  C-141  Petal  Door 

Model  output  does  seen  to  represent  as-is 
condition. 

5i352Ai  C-141  Access  Door 

Rediined  backshop  hours  to  represent  histor- 
icei  data. 


09193AI  r-19  Radone 

.  Expected  vs.  standard  hours  is  within 
acceptable  range. 

6-29-89 


VR-ALC 

Ifoael  VttlldAtion  lle«tln«  Minute* 
Peg#  Six 


.  simulated  flow  hours  are  aleost  double  the 
historical.  Review  showed  us  operation  190 
takes  about  550  hours  to  complete. 

.  Operation  190  is  repair  operation  performed 
by  one  mechanic  for  about  50  hours.  Model 
shows  the  manpower  availability  as  a 
problem. 

.  Doug  pointed  out  that  the  model  exaggerates 
the  problem. 

41059A1  C*-130  Radome  Assembly 

.  Model  output  does  seem  to  represent  the 
as-ls  condition. 

.  Needed  to  verify  the  historical  data  of  soo 
hours  for  operation  10. 

S1420A1  c>141  Vlng  Leading  Edge 

.  evaluated  the  output  and  red lined  backshop 
hours « 

402oeA I  c-130  Radome 

Ouput  does  seen  to  represent  the  as-ls 
condition  except  the  historical  hours  for 
Operation  30. 

.  History  shows  that  it  takes  over  4000  hours 
to  complete  (^ration  30. 

Bob  to  check  the  historical  input  data  at 
8t.  Louis*  If  avallabe  and  respond  to 
fR-ALC. 

03172AI  F-15A  Canopy 

evaluated  model  output.  History  shows  that 
It  takes  approximately  liao  hours  to 
complete  opM-ation  lO. 

.  operation  10  is  to  inspect  and  determine 
what  parts  are  required  to  perform  the 

repair.  it  does  wait  for  a  long  tine  in 
getting  those  required  parts. 


VRoALC 

Validation  Moating  Mlnutoo 
Pago  sovon 


.  This  la  a  oanufacturing  RCC. 

.  Mo  hlatoricai  data  for  analysis.  Reviewed  only 
the  throughput . 

.  Model  output  was  validated  based  on  it's 

porforaance  on  the  other  6  RCCs. 

MAMPG 

.  Evaluated  the  re-run  of  aodel  out  for  RCCs 
MANPGA.  MANP6B  and  MANPGC. 

.  Output  for  these  RCCs  were  reviewed  earlier. 
Buffer  operation  were  added  where  necessary  to 
represent  historical  data. 

.  output  for  PCNS  74010A.  74074A,  74163A,  74126A. 
740S1A.  20012A.  06121A.  74061 A.  74063A,  74146A. 

74148A.  and  74149A  froo  all  the  three  RCCs  were 
individually  evaluated. 

.  Flow  hours,  process  hours  and  throughput  were 
within  acceptable  range.  Model  does  represent 
the  as-ls  condition. 

.  ooug  and  Lott  questioned  the  validity  of 
historical  data  for  PCMs  74074A  and  20012A. 
Vented  to  verify  with  aanufacturlng  personnel. 


23  June  89 f 

.  Doug  and  Lott  verified  and  conflraed  the  flow 
hour  inforsatlon. 

.  Reviewed  the  re-runs  of  aodel  output . 

Boh  eoaplled  the  aeetlng  of  ainutes  and 
reviewed  with  teaa  aeahers. 


e-2B-e9 


HR-ALC 

Model  validation  Meeting  Minutes 
Page  Eight 


•  ffR-ALC/AFLC/HOMSC  validation  team  agrees  that 
the  Bodel  seems  to  represent  the  approximation 
of  as- la  condition  of  RCCs  MANPSA,  MANPSB, 
MANPSC  MANPSD,  MANP6A,  MANP6B  and  MANP6C; 
therefore*  the  model  can  be  used  as  a  baseline 
for  experimentation. 


Ooug  Keene.  MR-ALC/MANEE 


Lott  Singletary.  HR-ALC/HANEE 


Jin  Gill  IS.  WR-ALC/MAWF 


Gerald  Peavy.  WR-ALC/MAWF 


wn.  AFLC/MAOF 


Scott  vronan 


Bill  Rich.  MDMSC 


R^er  vandervoord^ 

Bdb  Banyan;  MPMSgj^  ^ 
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■8/fe] 


7.0  COMPUTER  SIMULATION  ANALYSIS  OF  RCC 

The  computer  simulation  analysis  for  RCC  MANPGC  was  previously  submitted  under 
memo  number  NKE-E01 6-7603,  dated  July  6,  1989. 


8.0  VALIDATION  OF  SIMULATION  ANALYSIS 

The  validation  of  simulation  analysis  for  RCC  MANPGC  was  previously  submitted 
under  memo  number  NKE-E01 6-7603.  dated  July  6,  1989. 


9.0  BRAINSTORMING 

The  minutes  for  RCC  MANPGC  brainstorming  were  previously  submitted  under  memo 
number  NKE-E01 6*7603,  dated  July  6,  1989. 


MINUTES  OF 

brainstorming  sessions 
June  20 »  1989 


NR-ALC/MDMSC 


NtMUTES  OF  BRXXMSTORMIMO 
SESSION  FOR  THREE  OTRO  RCCS 
June  20*  1989  Afternoon  Session 


Doug  Keene  introOuceO  Bruce  Kirk  to  the  senhers  of  the  afternoon 
session.  The  following  were  in  attendance i 


Bash yen.  Bob 

MDMSC 

Boyt .  Janes 

HR-ALC/MAONG 

Driver.  Claude 

HR-ALC/MANERG 

Floyd.  Donald 

HR-ALC/MANPGB 

Harrelson.  Dan 

VR-ALC/MANPGA 

Hulett.  Earnon 

HR-ALC/MANSAA 

Keene.  Doug 

VR-ALC/MANEE 

Kirk,  Bruce 

MDMSC 

Mori arty.  Brenda 

VR-ALC/MANERA 

Pate.  Hillian 

HR-ALC/MANPGA 

Sessions.  David 

HR-ALC/MAMEE 

Snlth,  Oscar 

WR-ALC/MANPGB 

VanderVoord .  Roger 

MDMSC 

Bruce  started  the  brainstoreing  session  by  briefing  the  process 
of  brainstorsing  and  round  robin  solution.  Following  are  the 
suggest lonsi 

1.  Space  >  Building  158. 

2.  Turn  over  of  skilled  people. 

Grade  structure  vs.  s 
-  Not  being  replaced 

3.  Projected  workload  -  higher  actuals  than  projected. 

4.  Priserily  funding  froa  Oklabose  City  -  lack  of  funding  so 
not  hiring. 

9.  Layout  -  need  sore  space  to  iaprove  flow. 


Minutes  of  Bralnstorslng  Session 
June  20 «  1989  Afternoon  Session 
Peye  Two 

6.  Equlpsent  selntenence  end  cellbretlon  -  aval lability  of 
parts/aanpower . 

7.  Induction  systea  problea  on  assest  availability. 

8.  ATE  availability  (saturates  at  2  shifts) . 

9.  Equlpaent  aoderniaat Ion  to  iaprove  throughput  on  rate 
gyros. 

10.  Parts  availability  -  need  local  storage. 

11.  Quality  of  parts  - 

>  Bearings  (rusty) 

-  Poor  part  packaging 

12.  Present  prioritizing  does  not  warrant  overtiae. 

13.  Poor  planning  -  "critical**  end  iteas  budget.  Receive 
sufficient  people  and  overt laei  everything  else  falls 
beh 1 nd ! 

14.  Space  and  eguipaent  llaitations  result  in  2nd  shift  for 
critical  iteas. 

15.  Mil -sped fleet  ion  parts  some  variability  of  quality. 

16.  Environsental  restrictions  on  cheaical  cleaning. 

17.  Power 

A.  Regulated 

B.  Sudden  loss  (averages  2  tines  a  aonth) 

18.  Clean  rooa  out  of  tolerance  -  power  loss  (air  handlers  then 
need  to  catch  up; . 

DEVELOPED  FI»(B0ME  (CAUSE  AND  EFFECT)  DIAGRAM. 

MOTE  I  AS-IS  SIMULATION  MODEL  NAS  LOADED  AT  NR-ALC‘S  VAX 
SYSTEM  AND  THE  UDOS  PROGRAM  RAN  SUCCESSFULLY  ON 
8-23-89. 

THESE  MINUTES  WERE  COMPILED  BY  BASHYAM. 


COMMUNICATION 


RCC:  MAN/jg^  SUMI^RY  OF  RE-EVALUATION 


•  Reformatted  the  results  of  Lg  taguchi  orthogonal  array  table. 

•  Evaluated  throughput  of  each  run  for  average  throughput  of  RCC. 

•  Analyzed  and  tabulated  results  of  best  and  worst  PCN  for  each  run  including  surge. 

•  This  approach  gives  us  a  better  understanding  of  the  RCC's  capability,  process, 
and  bottlenecks. 


MANPQC  CONTROL  FACTORS 

TABLE  10.3.2-1 


r 


♦ 

♦ 

lil 

CO 

< 

(D 

EQUIP. 

QTY. 

12 

5 

2 

e 

4 

2 

4 
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MANPGC  EXPERIMENTATION  RESULTS 

FIGURE  103.2-1 
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10.31  QUiaC  FIX  OPPORTUMITT  TO  IMPROVE  6IMBAL/SPIN  BBARIM6 
HANDLIMO  (HAI1P6) 


10.31.1  DeacrlPtlon  of  Current  Qporotlona 

Bearings  being  resoved  from  repairable  gyroscope  product  are 
bandied  as  non-reclaisable  saterial.  Little  or  no  care  is 
evident  in  the  resoval  and/or  storage  of  the  bearings  prior  to 
attespts  to  refurbish. 

10.31.2  PTObleSS 

Bearings  are  being  dasaged  during  removal  by  pressing  opera¬ 
tions*  open>  line  storage  and  piling  in  uncontrolled  containers. 
Storage  is  accoapllshed  in  open  tote  boxes  or  plastic  bags  with 
many  piled  loosely  on  top  of  each  other  continuing  the  oppor¬ 
tunity  for  daaage. 

10.31.3  Description  of  Mew  Process 

MDMSC  recoaaends  tote  tray  inserts  that  locate  the  l.D.  bore 
of  the  bearings  in  a  manner  to  prevent  contact  of  adjacent 
bearings  and  control  vertical  stacKing.  Further  action  is 
required  in  development  of  personnel  training  to  instill  impor¬ 
tance  of  bearing  handling  during  unit  teardoun.  The  use  of  the 
tote  boxes  should  be  continuious  through  bearing  refurbishment 
and  storage*  only  being  discontinued  when  bearing  is  defined  as 
scrap. 

10.31.4  Rationale  Leading  to  Chance 

Both  VR-ALC  and  AGMC  are  presently  engaged  in  bearing  refur- 
nishment  with  varying  degrees  of  success.  If  handling  damage 
can  be  eliminated  or  reduced*  refurbishment  yields  can  be 
improved.  The  refurbishment  procedures  remove  contaminants  but 
cannot  correct  physical  damage  to  the  bearings.  The  lack  of 
proper  handling  of  bearings  was  observed  thru  all  three  gyro 
RCC's. 

Reliability/Maintainability  Characteristics!  Should  improve 
MTBF  by  reducing  possibiity  of  returning  physically  damaged 
bearings  to  product. 

Human  Factors  Design  Criteria!  Re-establish  the  importance 
of  proper  procedure  of  teardown  on  unit  acceptance  yields. 

Generally  private  industries  use  special  bearing  pullers 
during  teardown  -  tote  box  inserts  are  used  to  handle  and  store 
bearings  expected  to  be  salvaged  and  returned  to  product. 


10.31.5  EatiaateO  Coat  Savinoa 


Actual  line  obaervatlona  and  intervlewa  with  RCC  peraonnel 
auogeat  a  yield  laproveaent  in  refurhiahed  hearinga  in  exceaa  of 
205.  The  iaproveaent  will  give  double  fold  aavinga  by  yielding 
aore  product  per  refurbiahaent  cycle  and  reducing  induction 
coata  of  additional  new  bearinga. 

Approxlaately  12.000  unita  are  repaired  in  MANPG  yearly. 
Aaaualng  each  contalna  an  average  of  four  preclalon  ball 
bearinga  and  half  reguire  refurbiahaent  or  replaceaent.  48.000 
preclalon  bearinga  would  be  available  for  conaideratlon.  Fur¬ 
ther  if  half  are  replaced.  24.000  are  coaaltted  to  refurbiah¬ 
aent.  The  excepted  205  iaproveaent  would  aaount  to  4.800 
bearinga  reclalaed  over  preaent  aethoda.  Uaing  32.75  aa  an 
average  coat  per  ABEC  5  ball  bearing.  ai3. 200/year  aavinga  ia 
available.  No  additional  labor  ia  added  becauae  the  refurbiah¬ 
aent  atteapt  la  coapleted  regardieaa. 

10.31.6  iBPigBgnfttW-Cftgt/fgcftoqyU 

Soae  MANPG  adalnistrative  costa  will  be  incurred  due  to 
training  of  personnel  and  developaent  of  a  faally  of  tote  box 
inserts.  Schedule  and  perforaance  will  laprove  as  availability 
of  critical  bearinga  laproves  froa  the  high  bearing  reclaaation 
yield . 

The  developaent  of  the  inserts  should  reguire  approxlaately 
20  labor  hours  and  would  require  approxlaately  200  tote  box 
Inserts  at  less  than  S5.00  each. 

The  iapleaentat ion  could  be  accoapllshed  in  three  aonths. 


10.32 


guxac  FIX  (m>(»ITUMITY  TO  MOTORIZE  OIVIDIMG  HEAD  STANDS 
(MAHPG) 


10.32.1  DeacrlPtion  of  Current  Oporotlona 

The  aanual  teat  standa  for  directional  and  vertical  dia- 
placeaent  gyroa  are  poaitioned  and/or  turned  through  cranking  of 
hand  wheela  or  hand  wheel  extendera. 

10.32.2  DeacrlPtion  of  Current  Proceaa  Prohleaa 

The  hand  cranking  ia  lahoroua  and  ia  avoided  by  operator 
uaing  alt.  equipaent  and/or  developing  aethoda  outside  the  T.O. 

10.32.3  DeacrlPtion  of  Mew  Process 

MDMSC  recoaaends  the  dividing  heads  of  the  manual  test 
stands  be  aotorimed  in  both  axis.  The  motor  drives  should  be 
frictional  to  eliminate  the  need  for  expensive  clutching  systems 
and  should  allow  for  final  positioning  by  the  operator  to 
eliminate  encoders  and  servo  systems.  The  drives  should  allow 
for  a  smooth  constant  rate  but  need  not  be  of  great  accuracy. 

10.32.4  Rationale  Leading  to  Change 

Directional  gyros  were  observed  waiting  the  availability  of 
an  alternate  test  set*  KT426206*  that  was  motor  driven  in  one 
axis.  Actual  interviews  of  RCC  personnel  determined  this  was 
preferred  to  hand  cranking  the  manual  dividing  heads.  The  hand 
cranking  was  very  laborous  and  a  smooth  rate  was  difficult  to 
maintain. 

Safety  Improvements i  The  hand  wheels  and  extenders  are 
presently  in  position  to  allow  injury  from  tripping  and/or 
running  into.  This  hasard  should  be  considered  in  the  design. 

Reliability/Naintainability  Characteristics x  improvements 
possible  due  to  closer  adherence  to  T.O.'s. 

Human  Factors  Design  Criteria:  Less  laborous  than  hand 

cranking  thereby  reducing  operator  fatigue.  Improvement  in 
operator  concentration. 

10.32.5  Bsilmatmd  Cost  Savinas 

The  benefit  to  be  gained  in  test  station  capacity  and 
versitillty.  By  removal  of  the  test  stand  avoidance*  adherence 
to  the  T.O.'s  will  improve.  Some  cost  savings  are  to  be 
realised  by  reducing  operator  fatigue  but  would  be  difficult  to 
quantify.  Throughput  should  improve  by  reducing  queuing  time 
for  the  preferred  test  set . 


10.S2.6 


A  Single  design  would  be  necessary  for  all  test  stands*  It 
would  require  approximately  75  hours  to  accomplish .  The  design 
could  be  incorporated  into  the  test  stands  on  a  progressive 
basis  to  control  cost  occurrence.  It  should  be  Incorporated  for 
directional  gyros  first  and  then  onto  the  vertical  test  stands. 
The  actual  cost  of  hardware  implementation  estimates  should  be 
made  at  completion  of  design  phase.  No  adverse  schedule  impact 
Is  forseeable. 

The  design  and  build  time  for  the  modification  could  be 
accomplished  within  three  months  for  the  first  group  with  build 
of  one  month  for  the  following  groups. 


10.33 


QUICK  FIX  OPPORTUIIITT  TO  FIXTURIZE  THE  INDUCTION 
MACHINE  (MANPO) 


10.33.1  Q#  Currant  ODTatlono 

To  hold  unit  or  suhasaeahly  in  soae  hand  clanping  devise, 
activating  the  induction  heater  to  heat  the  asseably  until  the 
solder  flows.  Strike  the  assenhly  on  a  part  of  the  nachine  to 
inpart  enough  energy  to  the  assenhly  to  force  it  apart. 

10.33.2  Description  of  Currant  Process  Problens 

The  units  or  subassenblies  are  being  subjected  to  uncon¬ 
trolled  heat  and  shock  forces  producing  danage  to  the  units. 
The  operation  produces  scrap  and  additional  rework. 

10.33.3  Description  Umw  9rocm^ 

MDMSC  reconnends  that  a  list  of  all  operations  of 
dlsassenbly  perforned  on  the  induction  nachine  be  acconplished. 
A  fixture  designed  with  clanping  devises  for  the  list  of 
unlts/subassenblies  that  can  apply  a  separating  spring  force 
across  the  solder  joint  being  heated.  The  spring  force  win  be 
variable  to  allow  control  for  the  various  units/subassenblies. 
Staging  will  be  incorporated  to  assure  heating  of  the  separable 
joint  with  nlnlnal  heating  of  the  rest  of  the  assembly. 

10.33.4  Rationale  Leading  to  Change 

Many  observations  of  the  induction  nachine  operations  were 
nade.  Much  of  the  .product  fron  each  of  the  three  RCC's  passes 
across  it  for  dlsassenbly  operations.  Forces  great  enough  to 
distort  parts  and  heating  great  enough  to  produce  flanlng 
Insulation  and  cherry  red  netallic  parts  were  seen  in  these 
observations.  The  suggested  f ixturlzation  is  used  successfully 
In  private  industry. 

Safety  Inprovenentsi  Reduce  or  el  inmate  danger  of  injury 
fron  burns  due  to  falling  parts,  burning  insulation  and  solder 
splashes. 

Environnental  Hasards/ Inprovenentsi  Ellnlnatlon  of  funes 
fron  burning  insulation,  solder  fluxes  and  other  combustible 

naterlals. 

Rellablllty/Malntalnablllty  Characteristics!  MTBF  and  MT6R 
should  inprove  by  elininating  structural  changes  in  critical 
parts  due  to  controlled  temperature  and  reduced  shock  forces. 


10.39.5  Batlaated  Coot  Bovinas 


XpproxiBately  4.500  units  psss  across  the  induction  heater 
for  opening  each  year.  The  aaount  of  scrap  and/or  daaage  caused 
by  the  present  method  is  not  recorded  or  identified.  All  units 
are  experiencing  unnecessary  daaage. 

Large  savings  will  be  realised  in  greatly  reducing  unit/ 
subasseable  clean-ups.  rewiring  and  part  replaceaent  costs. 
Fixtured  dlsasseably  should  reduce  disasseabiy  daaage.  half 
clean-up  time  and  eliainate  rewiring  due  to  heat  daaage. 
Intangible  benefits  will  be  gained  through  reducing  structural 
change  of  aetallc  parts  due  to  reduced  heating.  Tangible 
savings  should  also  be  obtained  froa  increased  HTBF  though  not 
quantifiable. 

10.33.6  lapleaentation  Coat/Schedule 

Preparing  a  product  list  and  accomplishing  a  fixture  design 
will  require  approxlaately  100  hours  with  fixture  build 
requiring  a  like  aaount.  lapleaentation  could  be  accomplished 
within  two  months  of  turn-on.  No  adverse  schedule  impact  will 
be  seen.  The  f ixturisation  is  add  on  causing  little  or  no 
machine  time  interruption. 


10.34 


QUICK  FIX  OPPORTUMITT  TO  REMOVAL  OF  CLEAN  ROOM  GARB 
(MAMP6A) 


10.34.1  Of  Current  Oporotlona 

MANPGA  requires  full  suits.  capeO  hoods  end  booties  be  worn 
and  In  place  prior  to  enterinq  the  lab  area.  Air  locks  are  also 
used  for  entering  or  exiting  the  suiting-up  area. 

10.34.2  Description  of  Current  Process  Probless 

The  requiresent  is  inconsistent  vith  other  controls  in  the 
area  and  with  like  product  in  other  areas.  It  is  not  considered 
necessary  for  like  product  by  such  of  private  industry  today. 
The  garb  is  doing  little  if  anything  to  improve  product  cleanli¬ 
ness. 


10.34.3  Description  of  Mew  Process 

Remove  the  requirements  for  the  full  suits,  hoods  and 
booties.  Replace  the  air  locks  and  dressing  rooms  with  tack 
mats  at  lab  entrances.  Reprocess  critical  operations  to  laminar 
flow  booths.  Remove  all  excess  material  from  the  laminar  flow 
booths.  Forbid  eating  and  drinking  in  the  labs.  Reduce  dirty 
operations  such  as  unsealing,  resealing  and  filing  or  restrict 
them  to  force  ventilated  booths.  Reduce  line  storage  of  product 
and  equipment.  NOTEi  The  restrictions  on  eating  and  drinking 
should  be  extended  to  NANPGB  and  MANP6C.  The  use  of  coat  smocks 
might  be  encouraged  to  continue  imortance  of  cleanliness. 

10.34.4  Rationale  Leadind  to  Change 

Observations  of  lab  conditions,  actual  interviews  with  lab 
personnel.  general  knowledge  of  lab  requirements  through 
participation  in  the  contamination  control  working  group  of  the 
Inertial  Guidance  Community. 

The  present  laminar  flow  booths  are  being  badly  misusied. 
All  are  full  of  parts,  tools,  personal  items.  The  filter  areas 
are  posted  with  schedules,  tech,  items,  etc.  All  these  items 
cause  air  flow  restrictions  and  greatly  reduce  flow  bench  effec¬ 
tiveness. 

Human  Factors  Design  Criteriai  Less  restrictive  of 
personnel  movement,  improved  coverage  by  support  functions. 

10.34.5  gOBl  gift  Mg 

Labor  savings  will  be  realized  from  removal  of  all  suit  and 
unmlt  up  time.  This  is  estimated  to  be  greater  than  .8  hour 
per  employee  per  day.  Also  savings  can  be  realized  in  elimi¬ 
nated  laundry  costs  of  suits,  hoods  and  booties.  Additional 


cost  savings  will  be  realised  fros  elisinatlon  of  replaceaent 
costs.  Product  laproveaents  will  be  accospllsbed  by  a  dis¬ 
ciplined  cleaning  schedule  that  is  not  Halted  to  dust  count 
iaproveaent.  An  intangible  savings  should  be  realised  through 
laproved  product  support  by  reaovlng  the  reluctance  of  support 
personnel  to  enter  the.  lab  areas.  Areas  presently  used  for 
suiting  up  also  becoae  availabe  but  building  construction  nay 
Halt  it  *s  usability. 

10.34.6  laplesentatlon  Cost/Schedule 

Soae  front  end  costs  aay  be  experienced  by  MANP6 
adainistration  to  develop  laainar  flow  booth  disciplines  and 
cleaning  schedules  but  these  should  be  ainiaai  and  no  adverse 
lapact  is  expected  on  schedule. 

The  lapleaentation  schedule  will  be  dependent  on  review  of 
T.o.  reguirenents  and  possible  reluctance  of  change.  AGMC  and 
private  industry  practices  and  success  rates  should  encourage 
acceptance. 


10.35  QUICK  ?IX  OPPORTUNITY  TO  IMPROVE  RANDOM  DRIFT  DECISIONS 
(MANPOC) 


10.35.1  Description  ef  Current  Operationa 

After  sealing,  units  are  placed  on  scorspy  tables  and  con¬ 
nected  to  the  test  panel.  The  unit's  heading  error  value  Is 
autoeatlcally  printed  out  each  half  hour.  One  to  twenty  units 
are  able  to  be  tested  at  any  tiee.  An  operator  periodically 
enters  the  roon  and  observes  each  unit's  drift  trend.  As  unit 
deviates  froe  specification  the  readings  are  calculated  for 
trending.  At  soee  point  known  only  to  this  operator  and 
Influenced  by  tine  of  day  trending  units  are  rejected,  removed 
froN  test  and  sent  to  the  sealing  roon  along  with  test  data  to 
be  opened  and  adjusted.  The  unit  is  resealed,  returned  to  test 
and  the  process  is  restarted.  Procedure  is  repeated  until  unit 
passes  the  eight  hour  test  or  is  a  hard  failure. 

10.35.2  Description  of  Current  Process  Problems 

The  rejection  rate  for  first  and  second  attempts  appears  to 
be  305.  Fron  limited  data.  305  appeared  to  continue  into  the 
third  and  fourth  attempt.  The  decision  to  readjust  does  not 
seen  to  be  bounded  either  by  amount  of  trending  or  length  of  run 
time.  The  units  are  unsealed  and  adjusted  on  the  second  shift 
only  and  this  nay  account  for  the  looseness  in  decision  timing. 
It  does  not  appear  to  be  controlled  well  enough  to  assure 
consistent  product . 

10.35.3  Description  of  New  Process 

Incorportate  a  decision  devise  into  the  panel  to  plot 
trending  and  automatically  dlscontlue  test  at  time  of  failure. 
Add  a  vented  solder  station  and  fill  manifold  to  the  test  area 
to  allow  for  immediate  readjust  and  return  to  test.  Use  the 
operator  who  presently  observes  and  plots  the  trending  to 
Increase  bis  productivity. 

10.35.4  Rationale  Leading  to  Change 

Discussions  with  the  test  personnel  and  review  of  available 
test  data  lead  to  the  opinion  that  the  control  does  not  assure 
consistent  product.  It  also  lead  to  the  conclusion  product  flow 
could  be  improved  if  adjustments  could  be  made  at  the  test  site. 

The  approach  generally  taken  by  private  industry  in  this 
type  of  testing  is  to  tightly  describe  the  acceptance  values  and 
allow  for  automatic  rejection  at  the  earliest  point.  This 
allows  for  least  false  testing  time  and  quickest  return  to  pro¬ 
ductive  work.  The  approach  imporves  throughput  and  reduces  flow 
time. 


10.35.5  Eatiaated  Coat  Savings 


Elimination  of  move  time  and  queue  times  waiting  for  second 
shift  operator.  Development  of  adjustment  expertise  from  cause 
and  effect  relationship.  Efficient  usage  of  testers  time. 
Consistent  rejection/acceptance  decisions. 

10.35.6  impleaentatlon  Cost/Schedule 

Costs  to  be  incurred  would  be  the  addition  of  a  go/ no-go 
devise  on  the  present  panel  plus  installation  costs  of  a  vented 
solder  station  and  fill  manifold.  No  adverse  impact  on 
schedule. 

Schedule  time  to  implement  the  change  should  require  less 
than  three  months. 


10.36  QUICK  FIX  OPPORTUNITY  TO  REARRANGE  CN  740S1A  TEST/ 
REPAIR  AREA  (MANPGB) 


10.36.1  DeacrlPtion  of  Current  Qperotlona 

The  repair  stations  are  located  on  a  heavy  traffic  aisle 
between  the  main  building  corridor  and  the  sealing  area.  The 
test  panels  are  located  next  to  the  repair  stations  on  a  dead 
end  aisle. 

10.36.2  Description  of  Current  Process  Problems 

The  repair  operators  are  subjected  to  aany  distractions  by 
the  heavy  traffic  pattern  through  their  area.  Both  their  peers 
froB  other  areas  and  various  support  personnel  pass  the  work 
stations  in  perforaance  of  the  daily  tasks. 

10.36.3  Description  of  New  Process 

Exchange  the  010  test/calibration  panel  line  with  the  repair 
operators  line  (CN  74051A) .  The  move  would  remove  the  repair 
operators  from  the  traffic  pattern  and  it's  accompanying  dis¬ 
tractions.  The  distractions  would  not  impact  the  test /cal ibra- 
tion  panel  line  as  severely  because  concentration  span  time  is 
shorter  and  unit  run  times  between  adjustments  is  non-productive 
but  necessary . 

10.36.4  Rationale  Leading  to  Change 

Personnel  observations  and  actual  interviews  with  line 
supervision  and  line  operators.  General  knowledge  of  length  of 
concentration  span  times  for  gyro  assembly  and  repair. 

Safety  Improvements:  Do  not  exist. 

Human  Factors  Design  Criteria:  Improved  concentration  times. 

10.36.5  Estimated  Coat  Savinog 

The  repair  operators  will  increase  their  productivity 
through  less  distraction  and  camaraderie  from  being  outside  of 
the  traffic  pattern.  The  test  operators  should  not  be  adversely 
effected  because  their  task  has  inherently  more  non-productive 
time. 

10.36.6  impLementation  Cost/Schadule 

Re-layout  of  the  area  would  require  approximately  20  hours 
and  rearrangement  approximately  60  hours  of  labor.  It  could  be 
accomplished  in  about  two  months. 


10.37  QUICK  FIX  OPPORTUNITY  TO  RELOCATION  OF  HASS  SPECTRO¬ 
METERS  (HANPOB) 


10.37.1  DeacrlPtioii  of  current  Operations 

Units  are  solder  sealed  in  the  repair  area.  Hand  carried  to 
the  mass  spectroeeter .  Leak  checked.  Hand  carried  hack  to  the 
repair  area.  The  two  areas  are  approximately  120  paces  apart. 
The  movement  is  made  through  other  repair  areas  with  the  normal 
distractions  that  occur. 

10.37.2  Description  of  Current  Process  Prohlems 

Tine  is  being  wasted  in  non-productive  travel.  The  tiae> 
wasted  is  not  limited  to  just  the  actual  walk  tine  but  is 
increased  due  to  socializing,  waiting  to  incorporate  the  walk 
wit.h  other  desired  activities.  The  operator  is  removed  from 
supervisor’s  servalance. 

10.37.3  pgggriptton  of  -Wov  Proow 

Seal  units  in  the  repair  area.  Leak  check  in  the  repair 
area.  Continue  work  in  the  repair  area. 

10.37.4  Rationale  Lead! no  to  Chance 

Actual  interview  with  RCC  personnel  revealed  that  the  mass 
spectrometers  had  been  placed  in  this  remote  area  to  reduce  mal¬ 
function  of  the  system  due  to  air  contamination  in  the  repair 
area.  if  the  contamination  condition  is  real,  it  can  be  over¬ 
come  with  flushing  mass  spectrometers  with  uncontaminated  air 
with  proper  duct  work.  This  approach  is  used  in  general  indus¬ 
try  where  required. 

The  problem  may  be  exaggerated  by  increasing  sensitivity  of 
the  mass  spectrometer  beyond  the  rate  required  to  meet  the 
product  requirements. 

10.37.5  EstlNatsd  cost  Savlnos 

MDHSC  recommends  that  the  mass  spectrometers  be  relocated  in 
the  repair  area.  Savings  to  be  realized  would  be  o.l  hour/unit 
checked.  Minimum  of  lOOO  units/year  are  checked. 

10.37.6  iNPleaentatlon  Coat /schedule 

cost  to  move  the  three  mass  spectrometers  would  be  four 
hours  each  or  12  hours.  if  an  air  flushing  system  proves 
necessary  an  additional  lO  hours  of  rearrangement  cost  would  be 
required.  The  move  could  be  accomplished  within  one  month  of 
turn-on. 


10.30  QUICK  FIX  OPPORTUMITT  TO  VEMTING  THE  VACUUM  PUMPS  OF 
V  MASS  SPECTROMETERS  (MANPOA) 


10.38.1  PeacriPtlon  of  Current  Operations 

Mass  spectropeters  called  out  for  leak  cbecking  of  CN  74074A 
series  gyros  have  been  shutdown.  The  reason  given  is  that  the 
discharge  from  the  rough  vacuus  puaps  increases  the  dust  count 
In  the  particulate  specification  levels.  This  action  forces 
gyros  to  be  hand  carried  approxisately  two  hundred  feet  to  a 
■ass  spectroneter  outside  the  area. 

10.30.2  Description  of  Current  probless 

Approxisately  0.2  hours  of  non-productive  labor  is  added  to 
each  unit  processed.  Process  flow  is  further  interrupted  by  the 
requiresent  to  unsult  and  result  in  clean  room  garb.  Some 
batching  is  attempted  but  it  is  rather  hit  and  miss  than 
planned . 

10.38.3  Description  of  Mew  Process 

Leak  check  CN  74074A  units  on  specified  equipment  with 
venting  and/or  filtering  in  place. 

10.38.4  Rationale  Leading  to  Change 

simple  observation  recommended  that  the  discharged  air  could 
easily  be  vented  or  filtered  to  eliminate  the  Increase  in  dust 
count.  The  mass  spectrometers  could  then  be  returned  to 
operation. 

10.38.5  Estlsated  Cost  Savings 

Reduce  labor  hours  on  units  leak  checked  by  a  mlnlmun  of  0.2 
hour /assembly.  Approximately  2000  units  of  the  CN  74074A  family 
are  yielded  each  year.  A  minimum  yearly  savings  of  2000  X  0.2 
hours  X  s  /hour  is  available. 

10.38.6  iBPlesentatlon  Cost /Schedule 

Costs  to  vent  the  mass  spectrometers  would  require  less  than 
2  hours  each  X  2  units.  Filtering  if  required  could  add  S50.00 
each.  Scheduling  would  not  be  impact. 


10.39  QUICK  FIX  OPPORTUNITY  TO  RE-EVALUATE  NEED  FOR  DIAG¬ 
NOSTIC  CHECKS  (MANPO) 


10.39.1  Description  of  Current  ODorotlono 

Receive  unit,  perfore  e  coeplete  incoming  test  (diagnostic 
check)  on  C/N  74146A  gyroscope,  teardown  and  repair  as  required, 
etc.  The  diagnostic  check  is  performed  on  final  test  stand. 
KT426206.  Which  Show  a  usage  rate  of  41%  at  the  present. 

10.39.2  Description  of  Current  Process  Problems 

Ninety  percent  of  the  units  helng  repaired  require  complete 
teardown  and  rebuild  of  the  gyra  wheel.  The  ninety  percent 
wheel  repair  figure  was  established  through  interview.  The 
standards  data  sheets.  E0468  labor  standard  operation  resource 
std/method  analysis,  places  the  occurence  factor  at  look,  with 
this  high  a  percentage  of  complete  teardown.  diagnostic  testing 
prior  to  teardown  la  of  very  limited  value. 

10.39.3  Description  of  New  Process 

Receive  the  units,  teardown  through  the  wheel,  rebuild 
complete  as  per  T.O.'s. 

10.39.4  Rationale  Leading  to  Change 

If  90k  to  look  of  the  units  require  teardown  through  the 
wheel  most  failures  identified  other  than  wheel  failures  will  be 
removed  or  changed  in  character  by  the  teardown  process.  The 
failures  that  are  not  found  will  be  identified  through  the 
normal  build  up  process.  Further,  the  lOk  that  do  not  contain 
identifiable  wheel  failure,  probably  contain  wheels  of  limited 
remaining  life. 

Reliabiiity/Maintainability  Characteristics:  The  HTBF  and 

MTBR  should  both  be  impacted  in  a  positive  manner  with  removal 
of  early  failures  of  the  lOk  figure  for  wheels  not  presently 
rebuilt . 


10.39.5  Estimated  Cost  Savinas 

Removal  of  diagnostic  test  time.  0.5  hours/unit  offset  by 
the  addition  of  3.7  hours  divided  by  O.l  •  .37  hours/unit  for  an 
overall  reduction  of  .13  hours/unit  x  1020  units/year  or  133 
hours/year . 


10.39.6  iMDleaentatlon  Coat /Schedule 

No  cost  to  isplesent  should  be  experienced.  No  affect  on 
schedule.  Change  could  be  isplesented  issedlateiy. 


NOTE:  The  logic  applied  to  this  unit  should  be  refined  to 

develop  a  percentage  number  where  diagnostic  test 
should  be  dropped  and  loox  wheel  rebuild  demanded  for 
all  gyro  product. 


t 


10.40  OUICK  FIX  OPPORTUNITY  TO  REB0N0IN6  OF  20012A  TAPES 
(IIAMP6B) 


10.40.1  DoacriPtion  of  Current  Operations 

Replace  tapes  that  have  becoae  unbonded  in  service  or  tear- 
down  with  a  new  tape.  Scrap  old  tape. 

10.40.2  Description  of  Current  Process  Problews 

The  tapes  that  have  becoae  unbonded  appear  to  be  unnecessary 
scrap  If  a  new  bond  could  be  accoaplished. 

10.40.3  Description  of  Mew  Process 

Reaove  parted  tapes,  clean,  therao-coapression  bond  and 
reasseable  into  unit. 

10.40.4  Rationale  Leading  to  Change 

Actual  interviews  with  repair  line  supervisor  and  general 
knowledge  of  therao-coapression  bonding.  The  tapes  are  not 
daaaged  other  than  separating.  No  jig  or  figuring  should  be 
necessary.  The  original  parting  line  is  evident  for  restaging. 

10.40.5  Estisated  Cost  Savings 

The  present  tapes  experience  30K  replacement.  The  present 
production  rate  for  the  20012A  family  is  approximately  1300/year 
or  replacement  rate  of  500/year.  Rebondlng  costs  are  .05  hours/ 
tapes.  The  cost  of  replacement  tapes  is  S104 .77/tape .  (1299/ 

year  X  2ia  replacement  rate.)  Gross  savings/year  of  S28.6K. 
Notet  Other  like  families  of  indicators  should  be  reviewed  for 
like  tape  problems. 

10.40.6  HttimnVRUon 

The  cost  of  a  therao  compression  bonder  (alco-bonder)  is 
approxiaately  S2. 500.00.  Plus  two  hours  installation.  Schedule 
is  dependent  only  on  delivery  of  the  bonder  as  it  is  a  line 
addition.  The  installation  could  be  accomplished  on  delivery. 


10.41  QUICK  FIX  OPPORTUNITY  TO  RECLAIM  C/N  74126A  SPIN  AXIS 
BEARINGS  (MANP6A) 


10.41.1  iviiierlntlen  of  Currant  OPTAtlona 

The  outer  races  of  the  spin  axis  bearings  of  the  74126A  gyro 
rotors  are  pressed  out  and  scrapped  along  with  the  ball  coapii- 
sent  and  shaft . 

10.41.2  DeacriPtlon  of  Current  Process  Probless 

The  present  operation  does  not  consider  re-use  of  either 
bearing  or  bearing  races.  The  races  are  placed  in  large  boxes 
which  tend  to  further  dasage  parts. 

10.41.3  Description  of  New  Process 

Press  out  outer  races  place  races,  shaft  and  ball  compli¬ 
ments  as  a  matched  set  into  some  type  of  protective  container. 
Route  container  to  bearing  reclamation  area  for  cleaning  and 
evaluation.  Route  acceptable  sets  to  wheel  build  area  for 
re-use , 

10.41.4  Rationale  Leading  to  Change 

Observation  of  wheel  teardown  showed  races  being  removed 
that  appeared  to  show  little  or  no  wear.  Some  of  the  bearings 
still  contained  lubrication  with  no  discolor izat ion.  Bearings 
and  races  were  examined  under  high  magnification  and  no  wear  was 
evident.  The  bearings  and  races  are  replaced  in  matched  pairs. 
Examination  of  the  unit  does  not  immediately  reveal  the  reason 
for  matching  race  to  bearing.  This  must  be  studied  but  which 
ever  is  required,  a  process  for  reusing  the  bearings  could  be 
applied. 

Reliability/Maintainability  Characteristics:  These  should 
be  re-evaluated  for  impact  after  the  process  is  developed.  At 
this  point  no  impact  is  identified. 

10.41.5  Estimated  Coat  Savinas 

Greater  than  50%  of  the  repaired  74126A  gyroscopes  require 
wheel  rebuild.  No  additional  cost  should  be  incurred  to  control 
and  package  bearings  for  possible  reclamation.  The  actual  cost 
savings  to  be  obtained  can  only  be  protected  with  development  of 
a  reclamation  process  and  establishment  of  the  process*  success 
rate. 


10.41.6  lapleaentatlon  coat /Schedule 


A  reclamation  process  and  evaluation  will  require  tbe  ser¬ 
vices  of  a  aanufacturing  engineer  for  one  aonth  and  the  support 
of  a  gyro  technician  for  one  to  two  weeks.  The  reclamation 
process  could  then  he  implemented  after  development  of  this 
process  with  no  direct  impact  on  repair  schedule. 


10.42  QUICK  FIX  OPPORTUMZTT  TO  REDUCE  OPERATOR  MOVEMENT 
THROUGH  FIXTURE  IMPROVEMENT.  (74126A.  OPERATION  100) 
(MANPOA) 


10.42.1  Description  of  Current  Oporatlong 

Place  directional  gyroscope  into  calibration  stand.  Sit 
down  on  very  lov  stool  to  observe  aziauth  scale  through  straight 
line  borescope.  stand  to  adjust  leveling  axis,  sit  on  low  stool 
to  verify  setting.  Restand  to  continue  calibration. 

10.42.2  Description  of  Current  Process  Probless 

The  standing,  sitting,  standing,  sitting  produces  both 
operator  fatigue  and  unsafe  conditions.  The  stool  is  required 
to  be  very  low  due  to  eye  alignment.  The  danger  to  the  operator 
is  Increased  by  the  stool  being  castered.  Also,  necessary  to 
the  sighting  operation. 

10.42.3  Description  of  New  Process 

Place  directional  gyroscope  into  the  calibration  stand. 
Observe  aziauth  scale  through  an  angled  borescope.  Establish  at 
standing  eye  level.  Adjust  leveling  axis.  Verify  setting. 
Continue  calibration. 

10.42.4  Rationale  Leading  to  Change 

Observation  of  the  operator  perforaing  the  directional  gyro 
calibration  followed  with  interviews  with  the  operators  and 
first  line  supervisor.. 

Safety  laproveaents:  Removal  of  injury  potential  from 
missing  or  moving  the  castored  stool  while  sit-down  or 
standing.  Reduction  of  floor  obstruction  with  the  inherent  gain 
in  personnel  aoveaent  freedoms. 

Environmental  Hazards/ I mprovementst  As  described  in  safety. 

Rellablllty/Maintalnablllty  Characteristics:  Not  affected. 

Human  Factors  Design  Criteria:  Reduction  of  operator 
fatigue  from  elimination  of  deep  Knee  bends  required  to  sit 
and/or  stand  to  the  castored  stool . 

10.42.5  Estimated  Coat  Savings 

Direct  dollars  savings  are  not  predictable  from  this 
change.  The  savings  will  be  found  in  reduced  operator  fatigue. 
The  intangible  savings  are  the  reduction  of  station  litter  and 
the  removal  of  a  safety  hazard  of  tripping  over  the  stool  and/or 
missing  it  while  attempting  to  lower  one's  self  to  sit  down. 


10.42.6 


I»ple»entatlon  Coat /schedule 


The  only  cost  associated  with  the  change  is  the  purchase  of 
an  angled  borescope  to  replace  the  present  in-line  borescope. 
Such  a  devise  would  not  exceed  6250.00.  Schedule  is  not 
iapacted.  The  change  could  be  lapleaented  Innedlateiy  after 
receiving  the  borescope. 


10.43  QUICK  FIX  OPPORTUIIITY  TO  REDUCE  TEST  TIME/IMPROVE  TEST 
ACCURACY  FOR  C/N  74010A  VERTICAL  GYRO.  OPERATIONS  20  & 
200  (HAMPGA) 


10.43.1  DeacrlPtlon  of  Current  Operations 

Both  operation  20  and  200  are  performed  in  the  same  manner. 
The  gyroscope  is  tested  on  the  automatic  test  stand.  #704424. 
contraves  vertical  console.  If  the  unit  falls  for  drift 
accuracy,  the  unit  is  routed  to  the  manual  panel.  L.T.  3330. 
gyro  test  set  to  be  re-run  and  accepted  if  drift  accuracy  meets 
specification  reguirements. 

10.43.2  Description  of  Current  Process  Problems 

Present  method  required  retest  of  approximately  44%  of  the 
product.  It  does  not  assure  improved  accuracy  of  product  being 
returned  to  the  field. 

10.43.3  Description  of  New  Process 

Route  all  product  to  manual  panel.  L.T.  3330  gyro  test  set. 
for  operations  20  and  200.  Accept  or  reject  by  test  results 
Obtained.  Correct  test  program  for  automatic  test  stand. 
#704424  contraves  vertical  test  console  before  testing  any 
product  across  it. 

10.43.4  Rationale  Leading  to  Change 

Actual  interview  with  test  personnel  revealed  the  double 
test  procedure.  Further  discussion  exposed  the  reasoning  behind 
the  procedure.  The  computer  program  in  the  contraves  vertical 
console  improperly  calculates  Earth  rate  drift  in  one  or  more 
headings.  When  the  unit  under  test  falls  drift  rates,  it  is 
assumed  that  the  program  error  is  the  reason  for  the  failure  and 
therefore  the  failure  is  not  valid  and  re-run  la  justified. 
This  is  valid.  However  Earth  rate  correction  is  a  fixed  rate  at 
a  heading  and  latitude;  therefore,  an  incorrect  value  is  appli¬ 
cable  to  both  passing  and  falling  units.  To  re-run  only 
failures  does  not  assure  shipping  acceptable  product. 

Rellability/Maintainability  Characteristics;  Present  prac¬ 
tices  sends  marginal  to  falling  product  to  the  field.  The  pro¬ 
posed  method  assures  product  returning  to  field  meets  specifica¬ 
tion.  This  should  effect  both  reliability  and  maintainability 
In  a  positive  manner. 

10.43.5  Estimated  Cost  Savings 

Immediate  gain  will  be  the  elimination  of  re-tests  or  1/3  of 
test  tlme/unit  (44%  re-test).  This  is  one  labor  hour/re-tcst  or 
1/2  labor  hour/unit  tested.  Present  schedule  forecasts  1060 
units/year.  Total  savings  to  be  expected  i/2  hour  X  1060  units 
>  530  labor  hours  minimum. 


10.43.6 


lapleaentatlon  Coat /Schedule 


No  lapleaentatlon  cost  is  required  to  acconplish  testing  as 
described.  Costs  will  be  incurred  if  the  A.T.E.  Progran  is 
corrected.  This  cost  should  be  estimated  by  Contraves  and/or 
base  programmers.  Timing  is  also  dependent  on  contraves  input. 


10.44  QUICK  FIX  OPPORTUNITY  TO  OBSOLESCENSE  OF  OLD  BENCH  TEST 
SETS  (74146A  WHEEL  BLD)  (MANP6) . 


10.44.1  Description  of  current  operations 

The  older  bench  test  sets  and  ruler  supply  panels  for  the 
C/N  74146A.  J4  direction  gyro  wheel  ass'y,  KT426193  are  no 
longer  supportable.  They  are  of  1950  design  age  and  contain 
switches  and  aeters  no  longer  available.  The  devices  have  been 
repaired  in  varying  manners  Just  to  continue  operation. 
Numerous  starts  are  sometimes  required  to  become  operational. 
Taps  or  kicks  are  also  used.  The  condition  is  general  over  the 
older  units.  Discussion  with  panel  and  engineering  planners 
confirmed  observations  that  the  conditions  are  increasing  due  to 
age  of  both  design  and  hardware  of  the  support  test  stands. 
Most  product  is  of  the  mid-fifties  to  early  sixties  design. 

10.44.2  Description  of  Current  Process  Problems 

Due  to  age  of  both  design  and  hardware  of  the  support  test 
stands.  Most  product  is  of  the  mid-fifties  to  early  sixties 
design.  The  product  that  the  test  equipment  services  win 
continue  to  be  repaired  and  returned  to  field  for  many  more 
years  but  Is  very  questionable  if  the  present  support  test 
equipment  will  remain  supportable  over  such  a  time  frame  . 

10.44.3  Description  of  New  Process 


10.44.4  Rationale  Leading  to  Chance 

The  goal  of  the  study  is  identify,  plan  and  execute 
corrective  actions  prior  to  lengthy  production  interruptions  due 
to  unsupportable  test  equipment.  Such  a  plan  must  be  completed 
to  assure  wart i me /read mess  and/or  surge  acceptable  posture. 

10.44.5  Esllmated  Cost  Savinas 

The  benefit  to  be  obtained  is  continued  support  of  the 
present  product  line  and  their  aircraft  systems. 

The  goal  is  at  risk  of  picking  the  wrong  start  point.  The 
goal  and  condition  of  the  test  equipment  would  predict  a  line 
shut  down  without  an  alternate  test  approach  is  possible  any 
time.  The  other  risk  is  that  a  satisfactory  alternate  method  is 
impractical  al  all  because  of  expense  and/or  longivity  of  the 
product  line. 


10.44.6  i«ple»ent6tlon  Coat/scheOule 


The  study  should  be  scoped  to  attack  one  RCC  at  a  time  - 
possibly  even  one  product  line  -  identification  of  problems  will 
overlap  lines  and/or  RCC's  because  of  like  product,  age  and 
design  approach.  I  would  suggest  that  MANP6C  be  the  first  RCC. 
If  that  is  still  too  large,  attack  directional  gyro  first  - 
74146A,  74148A  and  74126A  With  the  74149A  Slaving  control  also 
included.  I  would  further  suggest  the  study  at  either  level 
will  require  2  to  3  months  to  general  approach  and  cost 
trending . 


10.45  QUICK  FIX  OPPORTUNITY  TO  IMPROVE  BEARINGS  PROCUREMENT 
AND  HANDLING  PROCEDURES  IMANPG) . 


10.45.1  Description  of  current  Qporationa 

The  responsible  OC-ALC  Item  Manager  specifies  the  technical 
description,  requests  competitive  bids  from  qualified  suppliers, 
selects  vendor(s).  establishes  shipment  schedules  and  procures 
the  required  instrument  bearings  for  annual  production 
requirements  for  all  ALCs.  All  follow  up  and  status  of  the 
procurement  Is  also  accomplished  by  OC-ALC  Item  Manager.  AGMC 
has  no  authority  at  all  in  the  procurement  process. 

10.45.2  Description  of  Current  Process  Problems 

Instrument  bearing  quality  related  problems  are  a  major  cost 
and  schedule  impact  at  AGMC  and  WR-ALC  aircraft  gyroscope  repair 
activities.  This  impact  manifests  itself  in  corrosion  that  is 
frequently  evident  visually  on  packaged  bearings  when  initially 
received  at  the  MAPGB  facility.  Currently,  significant  rework/ 
repair  costa  occur  associated  with  bearing  re-inspect ion.  scrap 
efforts,  and  nearly  100%  repair/cleaning  for  salvage. 

10.45.3  Description  of  New  Process 


10.45.4  Rationale  Leading  to  Change 

To  Improve  supplier  reliability,  procurement  specifications 
and  material  handling  procedures  to  substantially  reduce  labor 
costs  and  increase  throughout  in  AGMC  GRU  repair  operations. 

10.45.5  Estimated  Cost  Savinas 

An  improvement  In  the  quality  of  instrument  bearings 
available  from  the  ALC  material  control  inventory  will  eliminate 
current  rework/repair  costs  associated  with  re-lnspect ion  and 
nearly  100%  cleaning  efforts  required  to  produce  acceptable 
bearings.  As  an  example.  AGMC  currently  plans  to  purchase  and 
implement  another  Cyl-Sonlc  cleaning  system  to  meet  capacity 
requirements.  This  could  be  eliminated  saving  a  minimum 
S150.000  Implementation  expense.  Also,  the  technology  could  be 
transferred  across  the  Command  avoiding  similar  rework  costs  at 
MR-ALC. 

There  are  no  technical  risks  identified  with  the  insertion 
of  this  improvement  into  the  repair  processes  at  both  ALCs. 
Only  possible  risk  might  be  the  administrative  difficulty  of  the 
AFLC  Item  Management  System  to  quickly  respond  to  procurement 
revisions. 


.  Reduction  In  ALC  bearings  repalr/salvage/scrap  costs. 

.  Est mated  50%  reduction  possible  in  bearings  inventory. 

.  Reduced  overheard  costs. 

.  Ellainate  the  need  for  an  additional  Cyl-Sonlc  cleaning 
system  dedicated  to  instrument  bearings  rework.  (Cost 
avoidance  of  approximately  S150.000  capital  expense  plus 
floor  space  allocation  costs.) 

10.45.6  implementation  Cost/Schedule 

A  total  review  of  supplier  reliability,  procurement 
specifications  and  material  handling  procedures  is  needed  at 
both  ALCs  to  Identify  opportunities  for  quality  and  productivity 
improvements.  MDMSC  will  meet  with  vendors  and  the  item  manager 
to  resolve  concerns.  A  two  to  three  month  period  of  time  is 
expected  to  be  sufficient  to  evaluate  both  ALCs.  the  bearings 
supplier (s)  and  the  OC-ALC  item  manager. 


BoD,  I  don't  Know  what  heading  to  put  this  under: 
Staffing  Estimates  (prellalnarv) t 


It  should  be  understood  that  the  following 
overview  is  preliminary  in  nature.  Further  cost 
details  will  be  available  upon  submittal  of  the  final 
Summary  Report  CDRL  BOOS  (approx.  26  January  1969) . 

DESCRIPTION  DURATION  EFFORT 

MDMSC: 


T.O.  M<n2. 

2-3  Months 

50» 

SR.  I.E. 

2-3  Months 

100% 

I  .E. 

2-3  Months 

100% 

M  &  P  Engr. 

1-2  Months 

50% 

Tech  Writer 

1  Month 

50% 

T .  I .  Program 
MDMSC  Travel 

Administrative  Costs 
Expenses  (Actuals) 

10% 

AFLC  Estimates: 

Air  Force  Administration  Costs 
Integral lon/lraplementation  Costs 
OC-ALC  Item  Manager  Implementation  Costs 


estimate 

analysis 

Contract 


TECHNOLOGY  INSERTION  PROGRAM 


ALC ;  WR-ALC _  RCC ;  MANPGA _  OF: _ 

NAME:  VANDERVOORD  FS :  GS-5 _ 

HEADING;  FILL  PROCEDURE  FOR  74074A  TO  REPLACE  PRESENT  STATION 


/OJ.  / 


Description  of  Current  Operation; 


Filling.  The  rate  gyroscope  is  to  be  filled  with  damping 
fluid,  part  number  113E5890G1  or  DS510-100CS  *  .  using  purging 
and  filling  e£i^m«gnti.  Filter  through  <2-4one-micron  filter. 
Refer  to  Technical  Manual.  Operation  and  Service  Instructions. 
Gyro  and  Accelerometer  Oil  Filling  Equipment,  TO  33D3-9-140-1 . 
for  procedures  necessary  to  prepare  the  purging  and  filling 
equipment  for  filling  sensors,  and  for  detailed  operation 
i nstruct ions . 


a.  Uncoil  fill  tube  in  bellows  end  of  unit  to  be  filled, 
being  careful  not  to  fracture  tube  at  point  where  the  tube 
emerges  from  bellows. 


t.  Loosen  thumbscrew  of  heater  clamp  on  purging  and  filling 
equipment.  The  heater  clamp  forms  bellows  setting  for  unit  to 
be  filled.  Insert  the  sensor,  bellows  end  down,  into  the  heater 
clamp.  Be  sure  sensor  is  firmly  seated  at  bottom  of  clamp 
because  the  clamp  seat  is  used  to  es’iablish  final  bellows 
position.  Tighten  knurled  heater  clamping  screw.  Fill  tube  on 
the  bellows  end  runs  through  the  hole  in  seat  of  the  clamp  and 
into  oil  supply  line  coupling. 

c.  Connect  knurled  vacuum  coupling  on  transparent  tubing  to 
oil  filler  tube  at  plckoff  end  of  sensor,  and  tighten  coupling. 

d.  Tighten  coupling  at  bellows  end  fill  tube  connection  to 
Oil  supply  line. 


e.  Energize  heater  clamp  to  apply  heat  to  the  unit  being 
filled.  Operate  fill  equipment  for  five  hours  to  evacuate  all 
air.  vapor,  and  other  gases  from  unit.  A  pressure  of  25  microns 
or  less  shall  be  maintained  during  entire  evacuation  cycle. 

f.  Remove  heat  from  the  unit  be  deenergizing  heater  after 
five  hours  of  application.  Allow  unit  to  cool  to  room 
temperature  while  continuing  to  evacuate  the  unit.  Allow  unit 
to  cool  for  at  least  one  hour  while  being  evacuated. 


FS:  GS-5 


g.  Pump  gamping  fluid  into  bellows  end  of  unit  at  10  to  15 
psig .  Maintain  vacuum  at  pickoff  end  during  fill.  When  fluid 
can  be  seen  above  rate  gyro  assembly  in  the  fill  equipment 
transparent  tube,  continue  to  fill  for  a  least  forty-five 
minutes. 

h.  Pinch  off  pickoff  end  fill  tube  so  that  pinched  end  is 
no  higher  than  stator  pins. 

i.  Maintain  10  to  IS  psig  fluid  pressure  through  bellows 
end  fill  tube  for  one  hour  to  ensure  that  bellows  has  bottomed 
against  bellows  fixture. 

j.  Finch  off  bellows  end  fill  tube  about  one  inch  long. 
Fluied  pressure  must  be  at  least  5  psig  at  time  of  pinch-off. 

k.  Both  fill  tube  pinch-offs  should  result  in  cold-welded 
joints  that  are  tight  enough  to  prevent  leakage  of  damping 
fluid.  Apply  a  ball  of  solder  SN-60,  to  end  of  each  fill  tube 
to  completely  cover  the  pinch-off  joint. 

l.  Remove  rate  gyro  assembly  from  fill  equipment. 

m.  Coil  the  fill  tube  at  bellows  end  into  bellows.  Tube 
must  lie  flat  against  surface  of  bellows  and  must  not  extend 
into  bellows  convolutions. 

n.  Measure  depth  of  bellows  int  he  bellows  assembly,  using 
a  depth  micrometer.  Bellows  shall  be  0.330  to  0.350  inch  below 
outer  surface  of  the  bellows  assembly.  Measure  to  flat  surface 
of  the  bellows. 


Overall  Assessment  of  Current  Operation; 


Current  Process  Problems; 

Equipment  is  a  ts>ar . 'neaded  pressure,  heat,  vacuum  system 
that  requires  abnormal  jnaint a i nance  time.  Seldom  are  both  banks 
in  operation.  Present  downtime  is  so  great,  the  work  load  has 
been  renegotiated  to  work  only  a  skeleton  crew.  Personnel  has 
been  reassigned  to  other  areas  with  the  RCC. 


Shoo  Organisation: 


Rationale  Leading  to  Change: 

Simplify  filling  procedures  and  equipment  to  reduce  time 
required  to  perform  operation.  Greatly  improve  reliability  and 
availability  of  station  time. 


Suooortlna  Data; 


Description  of  New  Process; 

Mechanically  cock,  the  bellows  to  obtain  the  .330"  to  .350" 
dim.  in  T .0 . 


6.44n. 

Place  unit  in  bell  jar  with  filters,  flap  in  place. 

Pump  down  to  pressure  of  <25  microns  for  5  hours. 

Fill  filter  resv.  with  DS  570-100CS  ♦  2%. 

Slide  flap  to  allow  silicone  oil  to  enter  filter  -  control 
rate  to  fill  unit  in  1  hour  minimum  (need  to  develop) 

Over  fill  to  some  level  in  funnel  to  allow  for  loss  with 
pressure  increase. 

Vent  to  one  atmosphere. 

Remove  bell  jar. 

Seal  as  before. 

Uncoclt  bellows. 


FS;  GS-5 


Study  required  to  develop. 

1 .  Cocking  method  . 

2.  Length  of  pump  down. 

3 .  Rate  of  fill. 

4.  Test  approach  for  comparision. 


Productivity  Improvements; 


Quality  Improvements : 


Resource  Utilization : 


Flexibility : 


Benef its/Trade-of fs! 


TECHNOLOGY  INSERTION  PROGRAM 


ALC:  WR-ALC _  RCC ;  WR/MANPGB  &  OF: _ 

AGMC/MANPBG 

NAME:  VANDERVOORD  FS ;  GS-1 _ 

HEADING !  RCC  WR/MANPGB  &  AGMC/MANPBG  ON  AUTOMATIC  TEST  EOUIP- 

HENT  VS.  PRODUCT  OPT I MAT I ON _ 

Description  of  Current  Operation: 

Perforin  incoming  diagnostic  test  procedure  and  final  accep¬ 
tance  test  procedure  on  the  contraves  automatic  test  equipment. 
Print  out  unit  performance  values  with  product  specification 
limits  and  accept,  reject  decisions.  Record  this  same  informa¬ 
tion  for  storage  to  the  hard  disk  drives.  Store  all  hard 
disks.  Note:  To  date  no  usage  of  stored  data  is  being  planned. 


Overall  Assessment  of  Current  Operation; 


Current  Process  Problems; 


Shop  Organization; 


1 


FS;  GS-1 


The  data  presently  stored  should  be  used  to  develop: 


a)  Test  stand  capabilities 

b)  Test  stand  accuracies 

c)  Test  stand  maintalnance  schedule 
dl  Test  equipment  error  budgets 

e)  Test  equipment  error  biasing 

f)  Product  trending 

g)  Product  repeatabilities 

h)  Necessities  of  individual  tests 

i)  Etc. 


)ortina  Data; 


Description 


Process : 


Product i V 1 t 


)rovements ; 


The  data  can  be  sorted  and  compared  to  give  calibration  cen¬ 
tering  data  for  both  test  stands  and  product.  This  will  allow 
for  maximizing  product  acceptance  to  the  product  specification. 
It  will  improve  product  yield  in  a  positive  manner.  Improved 
field  reliability  by  assuring  middle  specification  product 
entering  the  field.  Allow  for  the  development  of  meanful  and 
timely  preventive  maintalnance  schedules.  Assure  test  panel  to 
test  panel  compatibility  is  maintained.  Product  trending  can  be 
identified  allowing  timely  corrective  actions.  Confidence 
levels  can  be  established  that  should  identify  areas  that  can 
reduce  test  times  and  frequencies.  Weak,  areas  of  test  equipment 
will  be  identified,  allowing  for  correction  and  the  inherent 
decrease  in  test  equipment  down  time. 


Resource  Utilization; 


Flexibility ; 


Benef i ts/Trade-of f s ; 


The  data  required  by  the  study  is  available  and  stored  in  a 
usable  form  at  both  locations,  it  is  of  ample  size  to  satisfy 
needs  for  meaningful  distribution  studies.  Navy  has  developed 
similar  programming  through  Fletac  for  A.T.E.  capability 
studies.  MDMSC  is  familiar  with  the  programming  through  the 
association  with  the  Harpoon  and  GMB109B  programming. 

The  unknown  required  to  be  established  by  the  study  are 
format  of  the  data  stored,  number  on  computer  programs  required 
and  programming  output  format  for  maximizing  data  usability. 

The  stability  of  the  study  area  is  stable  through  1992  per 
the  forecasted  workload  report  WG324-130. 

Cost  Savings; 


Implementation  Cost /Schedu le ; 


The  study  should  develop  programs  to  extract  the  data  from 
the  disk  storage,  organized  the  data,  sort  it  for  test 
distribution  studies  and  predict  product  trending.  The  study 
will  require  the  service  of  the  following; 

*  Site  Leader 

*  Test  Engineer 

*  Computer  Programmer 

*  Computer  Operation  Team 

*  Tech  Writer 


3  months 
3  months 


»  Requires 
at  both  sites 
methodology  and 


Input  from 
(WR/AGMC) 
programml ng 


compt  .  peop 1 e . 
but  AGMC  shou 
approach . 


Time  will  be  required 
Id  be  used  to  develop 


Safety  Iroprovementa 


Environmental  Hazar^ls/ Improvements; 


Characteristics; 


Human  Factors  Design  Criteria 


Rel  1  at  1 1  1 1  y /Mai  nt  a  1  nafc’i  1 1 1 
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TECHNOLOGY  INSERTION  PROGRAM 


ALC ;  WR-ALC _  RCC ;  WR-MANPGB  &  OF: _ 

AGMC-MANPBG 

NAME!  VANDERVOORD  FS ;  GS-2 


HEADING:  RCC  WR-MANPGB  &  AGMC-MANPBG  TO  OPTIMIZE  UTILIZATION  OF 


The  preferred  method  of  operation  at  both  locations  is  to 
route  all  incoming  and  final  acceptance  testing  across  the 
contraves  automatic  test  stations.  The  desire  is  to  reduce 
labor  (IMpuO  by  performing  testing  on  multiple  units  and  test 
stations  with  minimum  test  personnel  and  to  gain  maximum  product 
reliability  and  integrity  through  reduction  of  personnel  (blaing" 
and  test  influences.  The  desire  presently  cannot  be  realized 
because  A.T.E.  is  not  usable  approximately  50%  of  the  time 
because  of  malfunction  and/or  breakdown  or  lack  of  confidence  of 

the  test  values  obtained.  Focus  study  No. _  will  address 

the  confidence  problem.  This  focus  study  will  cover  test 
equipment  availability. 


Current  Process  Problems: 

The  low  availability  of  the  equipment.  The  lack  of 
confidence  in  values  obtained  causing  morale  problems  and 
distrust  between  test  and  repair  areas.  Increases  in  test  time 
because  multiple  tests  cannot  be  run  or  validation  of  failures 
requires  manual  testing. 


Rationale  Leading  to  Change; 


The  need  for  the  study  is  the  exterme  downtime  of  the  A.T.E. 
and  the  lack  of  confidence  in  the  test  values  obtained.  The 
goal  of  this  study  is  to  reduce  the  station  down  enough  to 
realize  90%  availability  of  the  A.T.E.  for  maximum  test  events 
of  Gyro  product.  Such  Improvement  will  improve  measurably  the 
return  on  investment  of  vital  pram  funded  equipment  and  Improve 
confidence  level  in  gyro  product  returning  to  service.  It  will 
also  increase  technology  consistency  between  WR-AFLC  and  AGMC  by 
common  solutions  to  like  problems. 

Supporting  Data; 


Description  of  New  Process; 


Productivity  Improvements; 


Quality  Improvements; 


Resource  Utilization; 


Both  RCC*s  maintain  monthly  measurements  of  auto  test  equip¬ 
ment  availability.  AGMC  is  a  formal  reporting  system  referred 
to  as  station  no.  summary  all  MPBGA,  30b  4932  A9040A  while 
Warner  Robins  has  an  informal  report  developed  by  the  A.T.E. 
supervisor  for  his  personal  use.  Though  in  different 
completeness  both  reports  show  uptime/downtime  of  test 


format  and 
stat ions . 


Flexibi 1 1 ty ; 


Benefits/Trade-offs ; 


The  opportunity  to  succeed 
possible.  The  percentage  of 
availability  of  like  equipment 
main  risk  to  not  being  able  to 


in  the  stated  goals  are  very 
availability  is  (consistent^  with 
in  private  industry  today.  The 
obtain  the  goal  is  from  lack,  of 


detailed  knowledge  of  station  design,  history  of  panel  failure 
causes  and  degree  of  design  margin  from  panel  equipment  budgeted 

The  A.T.E.  presently  is  the  main  test  equipment 
and  should  be  capable  of  testing  all  present 
new  inducted  systems  should  be  applicable  with 


error  profiles, 
for  both  RCC's 
product .  Any 


minor  f ixtur izat Ion  and  fronted  computer  programming  costs 


Cost  Savings ; 


Implementation  Cost /Schedule ; 


(Bill  I  bel 
help.  You  wll 
system  people 
equipment  sped 
months  study  t 
complete  malntal 


leve  you  should  write 
1  require  services  of 


this  section  with  Bashyam's 
knowledgable  test  engineer, 
and  visits  to  contraves  if  detailed  design  and 
flcatlons  are  not  available.  I  would  suggest  4/5 
ime  with  possibly  some  equipment  re-speclng  and 
nance  schedules  and  trouble  shooting  manuals.  1 


Impact ; 


Safety  Improvements; 


TECHNOLOGY  INSERTION  PROGRAM 


ALC ;  WR-ALC _  RCC;  WR-MANPG _  OF; _ 

NAME;  VANDERVOORD  FS ;  GS-3 _ 

HEAD I NG ;  WR-MANPG  TO  COMBINE  GYRO  ROTOR  (^siMBI^  REPAIR  TO  A 
COMMON  LINE  FLOW  - ^  ~ 


Description  of  Current  Operation; 

Gyro  units  for  repair  are  disassembled  and  the  rotor 
assemblies  removed  and  set  aside  for  repair  and  rebuild.  The 
rotor  assembly  Is  replaced  by  a  previously  repaired  rotor 
assembly  and  the  rebuild  of  the  gyro  unit  under  repair  is 
completed.  The  removed  rotor  assemblies  are  accumulated  into 
batches  of  ten  to  twenty  assemblies.  They  are  then  repaired  as 
a  group  by  some  member  of  the  line  tech,  personnel  in  the 
particular  gyro  repair  line.  The  rebuild  action  is  informally 
scheduled  by  line  needs  and/or  tech,  availability.  The  present 
method  is  common  for  all  gyro  lines  and  across  the  three 
WR-MANPG  RCC’S. 


Overall  Assessment  of  Current  Operation; 


Current  Process  Problems; 


The  present  method  requires  much  duplication  of  equipment. 
Each  product  line  requires  run-in  stations,  balance  machines, 
leak  detectors,  filling  equipment,  ovens,  etc.  The  utilization 
time  the  equipment  is  generally  very  light.  Rotor  assemblies 
for  the  gyro  assemblies  require  repair  approximately  65%  of  the 
time  and  represent  about  2%  of  the  average  hours  to  repair  a 
gyro  assembly.  The  method  limits  expertise  by  greatly  reducing 
consecutive  repetitive  experiences  by  an  operator.  It  limits 
common  methods  for  ^imular'^  assemblies,  reduces  recognition  of 
common  problems.  It  also  increases  equipment  costs  for  new 
technology.  The  cost  of  parts  inventory  is  alsoCTncreasgjiSFor 
common  parts.  The  build  of  rotor  assemblies  in  small  quantities 
and  many  different  technicians  and  locations  encourages 
deviations  from  the  T.O.  methods. 


Shop  Organization; 


1 
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Rationale  Leading  to  Change; 


The  study  goals  are  to  substantially  reduce  labor  input  for 
gyro  rotor  assembly  repair,  to  increase  expertise  through 
repetitive  operations,  reducing  attention  spans,  increasing 
field  reliability  through  consistent  build  practices  and 
reduction  of  reaction  time  to  common  problems  and/or  part  devi¬ 
ations.  The  change  will  produce  improved  cross  teaming 
developing  rotor  repair  experts  across  all  gyro  product.  It 
will  cTmporv^  production/process  flexibility  by  familiarizing 
engineering  and  planning  of  alternate  build  methods.  The  change 
will  also  prepare  WR-ALC  to  exc«^t  and  integrate  the  new  laser 
rotor  balancing  procedures  being  ^evleop^  by  AGMC-MAPBG  without 
having  to  duplicate  the  expensive  laseF'ba lancer  on  each  product 
line. 

Supporting  Data; 


Description  of  New  Process; 


Productivity  Improvements; 

(Bob,  this  paragraph  will  require  more  field  information. 
The  model  may  help  in  developing  "AS  IS"  costs  and  a  base  for 
"TO  BE"  inputs.  I  suggest  parts  of  the  study  will  be  necessary 
to  develop  savings.  Many  may  prove  intangible  and/or  required 
by  Introduction  of  laser  balance.  Some  others  are  quipment  and 
space  utilization  and  in  house/fleld  reliability  improvement.) 


Quality  Improvements; 


Resource  Utilization; 


Flexibility; 


Benefits/Trade-offs; 

One  Identified  risk  of  combining  rotor  assembly  repair  will 
be  schedule  compliance.  The  present  method  allows  each  line 
supervisor  to  control  the  availability  of  repaired  rotor 
assemblies  for  his  product  line.  However,  it  does  not  consider 
best  line  load  and/or  optimize  quantity.  It  does  not  consider 
repair  quality  or  training  procedures/requirements.  It  is  an 
"Oh,  by  the  way..."  scheduling  and  has  lead  to  uncontrolled 
build  in  many  areas. 

Cost  Savings; 


Implementation  Cost /Schedule ; 

(Bob.  the  effort  for  F.w.  win  be  identifying  area  to  com¬ 
bine  repair,  gather  all  present  equipment  requirement,  produce 
an  area  layout  and  process  flow.  The  study  should  also  suggest 
a  scheduling  plan  to  satisfy  F/C  line  requirements.  Some  pro¬ 
duction  schedule  impact  may  be  experienced  during  change  over. 
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Impact ; 


Safety  Improvements; 


Environmental  Hazards/ Improvements; 


Re liability/ Maintainability  Character ist ics; 


Human  Factors  Design  Criteria; 


FS:  GS-' 


TECHNOLOGY  INSERTION  PROGRAM 


ALC ;  WR-ALC _  RCC; _  OF: _ 

NAME:  VANDERVOORD  FS :  GS-4 _ 

HEADING:  OBSOLESCENSE  OF  OLD  BENCH  TEST  SETS  (74146A  WHEEL  BLD) 


Description  of  Current  Operation: 

The  older  bench  test  sets  and  ruler  supply  panels  for  the 
C/N  74146A.  J4  direction  gyro  wheel  ass'y,  KT426193  are  no 
longer  supportable.  They  are  of  1950  design  age  and  contain 
switches  and  meters  no  longer  available.  The  devices  have  been 
repaired  in  varying  manners  just  to  continue  operation. 
Numerous  starts  are  sometimes  required  to  become  operational. 
Taps  or  kicks  are  also  used.  The  condition  is  general  over  the 
older  units.  Discussion  with  panel  and  engineering  planners 
confirmed  observations  that  the  conditions  are  increasing  due  to 
age  of  both  design  and  hardware  of  the  support  test  stands. 
Most  product  is  of  the  mid-fifties  to  early  sixties  design.^ 

Overall  Assessment  of  Current  Operation: 


Current  Process  Problems; 


Due  to  age  of  both  design  and  hardware  of  the  support  test 
stands.  Most  product  is  of  the  mid-fifties  to  early  sixties 
design.  The  product  that  the  test  equipment  services  will 
continue  to  be  repaired  and  returned  to  field  for  many  more 
years  but  is  very  questionable  if  the  present  support  test 
equipment  will  remain  supportable  over  such  a  time  frame  . 


Shop  Organization : 
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Rationale  Leading  to  Change; 


The  goal  of  the  study  is  identify,  plan  and  execute 
corrective  actions  prior  to  lengthy  production  interruptions  due 
to  unsupportable  test  equipment.  Such  a  plan  must  be  completed 
to  assure  wart ime/readl ness  and/or  surge  acceptable  posture. 


Supporting  Data; 


Description  of  New  Process : 


Productivity  Improvements : 

The  benefits  to  be  obtained  continued  support  of  the 

present  product  line  and  their  aircraft  systems. 


Quality  Improvements; 


Resource  Utilization; 


Flexibility; 


Benef 1 ts/Trade-of f s ; 


The  goal  is  at  risk  of 
goal  an<3  condition  of  the 
shut  down  without  an  alternate 
time.  The  other  risk  is  that 
impractical  al  all  because 
product  line. 


picking  the  wrong  start  point, 
test  equipment  would  predict  a 
test  approach  is  possible 


The 
line 
any 

a  satisfactory  alternate  method  is 
of  expense  and/or  longivity  of  the 


Cost  Savings : 


Implementation  Cost /Schedule ; 


The  study  should  be  scoped  to  attack  one  RCC  at  a  time  - 
possibly  even  one  product  line  -  identification  of  problems  will 
overlap  lines  and/or  RCC’s  because  of  like  product,  age  and 
design  approach.  I  would  suggest  that  MANPGC  be  the  first  RCC. 
If  that  is  still  too  large,  attack  directional  gyro  first  - 
74146A,  74148A  and  74126A  with  the  74149A  Slaving  control  also 
included.  I  would  further  suggest  the  study  at  either  level 
will  require  2  to  3  months  to  general  approach  and  cost 
trend i ng . 


Impact 


Safety  Improvements! 


Environmental  Hazards/ Improvements; 


Pel  lab  1 1 Ity/Malntalnabl I ity  Char act er ist 


Human  Factors  Design  Criteria: 


ICS 


TECHNOLOGY  INSERTION  PROGRAM 


ALC ;  WR-ALC _  RCC ;  MANPGA _  OF; _ 

NAME;  VANDERVOORD  FS ;  GS-5 _ 

HEAD I NG ;  FILL  PROCEDURE  FOR  74074 A  TO  REPLACE  PRESENT  STATION 


Description  of  Current  Operation; 

Filling.  The  rate  gyroscope  is  to  be  filled  with  damping 
fluid,  part  number  113B5890G1  or  DS5J0-100CS  ±  2%,  using  purging 
and  filling  equipment.  Filter  through  aone-micron  filter. 
Refer  to  Technical  Manual,  Operation  and  Service  Instructions. 
Gyro  and  Accelerometer  Oil  Filling  Equipment,  TO  33D3-9-140-1 , 
for  procedures  necessary  to  prepare  the  purging  and  filling 
equipment  for  filling  sensors,  and  for  detailed  operation 
1 nstruct ions . 

a.  Uncoil  fill  tube  in  bellows  end  of  unit  to  be  filled, 
being  careful  not  to  fracture  tube  at  poin  where  the  tube 
emerges  from  bellows. 

b.  Loosen  thumbscrew  of  heater  clamp  on  purging  and  filling 
equipment.  The  heater  clamp  forms  bellows  setting  for  unit  to 
be  filled.  Insert  the  sensor,  bellows  end  down,  into  the  heater 
clamp.  Be  sure  sensor  Is  firmly  seated  at  bottom  of  clamp 
because  the  clamp  seat  is  used  to  establish  final  bellows 
position.  Tighten  knurled  heater  clamping  screw.  Fill  tube  on 
the  bellows  end  runs  through  the  hole  in  seat  cf  the  clamp  and 
into  oil  supply  1  i  nrr  coupling. 

c.  Connect  knurled  vacuum  coupling  on  transparent  tubing  to 
Oil  filler  tube  at  plckoff  end  of  sensor,  and  tighten  coupling. 

d.  Tighten  coupling  at  bellows  end  fill  tube  connection  to 
oil  supply  line. 

e.  Energize  heater  clamp  to  apply  heat  to  the  unit  being 
filled.  Operate  fill  equipment  for  five  hours  to  evacuate  all 
air,  vapor,  and  other  gases  from  unit.  A  pressure  of  25  microns 
or  less  shall  be  maintained  during  entire  evacuation  cycle. 

f.  Remove  heat  from  the  unit  be  deenergizing  heater  after 
five  hours  of  application.  Allow  unit  to  cool  to  room 
temperature  while  continuing  to  evacuate  the  unit.  Allow  unit 
to  cool  for  at  least  one  hour  while  being  evacuated. 
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g.  Pump  damping  fluid  into  bellows  end  of  unit  at  10  to  15 
pslg.  Maintain  vacuum  at  plckoff  end  during  fill.  When  fluid 
can  be  seen  above  rate  gyro  assembly  in  the  fill  equipment 
transparent  tube,  continue  to  fill  for  a  least  forty-five 
minutes . 

h.  Pinch  off  plckoff  end  fill  tube  so  that  pinched  end  is 
no  higher  than  stator  pins. 

1.  Maintain  10  to  15  pslg  fluid  pressure  through  bellows 
end  fill  tube  for  one  hour  to  ensure  that  bellows  has  bottomed 
against  bellows  fixture. 

j.  Pinch  off  bellows  end  fill  tube  about  one  inch  long. 
Fluied  pressure  must  be  at  least  8  pslg  at  time  of  pinch-off. 

k.  Both  fill  tube  pinch-offs  should  result  in  cold-weided 
joints  that  are  tight  enough  to  prevent  leakage  of  damping 
fluid.  Apply  a  ball  of  solder  SN-60.  to  end  of  each  fill  tube 
to  completely  cover  the  plnch-off  joint. 

l.  Remove  rate  gyro  assembly  from  fill  equipment. 

m.  Coll  the  fill  tube  at  bellows  end  into  bellows.  Tube 
must  lie  flat  against  surface  of  bellows  and  must  not  extend 
into  bellows  convolutions. 

n.  Measure  depth  of  bellows  int  he  bellows  assembly,  using 
a  depth  micrometer.  Bellows  shall  be  0.330  to  0.350  inch  below 
outer  surface  of  the  bellows  assembly.  Measure  to  flat  surface 
of  the  bel lows . 


Overall  Assessment  of  Current  Operation : 


Current  Process  Problems : 

Equipment  Is  a  four  headed  pressure,  heat,  vacuum  system 
that  requires  abnormal  maintalnance  time.  Seldom  are  both  banks 
in  operation.  Present  downtime  is  so  great,  the  work  lead  has 
been  renegotiated  to  work  only  a  skeleton  crew.  Personnel  has 
been  reassigned  to  other  areas  witn  the  RCC. 


FS: 


Shop  Organization; 


Rationale  Leading  to  Change; 

Simplify  filling  procedures  and  equipment  to  reduce  time 
required  to  perform  operation.  Greatly  improve  reliability  and 
availability  of  station  time. 


Supporting  Data; 


Description  of  Kew  process; 

Mechanically  cocv,  the  bellows  to  obtain  the  .330"  to  .350 
dim.  in  T . 0 . 


6 .44n . 

Place  unit  in  bell  jar  with  filters,  flap  in  place. 

Pump  down  to  pressure  of  <25  microns  for  5  hours. 

Fill  filter  resv.  with  DS  570-100CS  +  2%. 

Slide  flap  to  allow  silicone  oil  to  enter  filter  -  control 
rate  to  fill  unit  in  l  hour  minimum  tneea  to  develop) 

Over  fill  to  some  level  in  funnel  to  allow  for  loss  with 
pressure  increase. 

Vent  to  one  atmosphere. 

Remove  bel 1  jar . 

Seal  as  before. 

UncocV  be  1 1 ows . 
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Study  required  to  develop. 

1.  Cocking  method. 

2.  Length  of  pump  down. 

3.  Rate  of  fill. 

4.  Test  approach  for  comparlsion. 


Productivity  Improvements: 


Quality  Improvements; 


Resource  Utilization : 


Flexibility; 


Benef Its/Trade-of fs; 


Cost  Savinas 


Implementation  Cost /Schedule : 


Impact  ; 


Safety  Improvements: 


Environmental  Hazards/Imp roy ejne n Ls 


Rei labl 1 1 tv/Maintainabi 1 itv  Character ist ics 


Human  Factors  Design  Criteria; 


TECHNOLOGY  INSERTION  PROGRAM 


ALC ;  WR-ALC _  RCC : _  OF: _ 

NAME  I  VANDERVOORD  FS :  GS-6 

HEADING;  AUTOMATE  DEPAINT,  UNSEAL  RESEAL  PROCESS 


Description  of  Current  Operation: 

Gyro  units  are  currently  manually  unsealed,  depalnted, 
resealed  and  d$a)b  checked  in  a  serol-enclosed  room  adjacent  to 
normal  displacement  gyro  repair  and  test  activities. 


Overall  Assessment  of  Current  Operation; 


Current  Process  Problems; 


Environmental,  safety,  and  equipment  conditions  are 
substandard  as  compared  to  most  AGMC  facilities,  without  an 
enclosed  ventilation  system  there  is  a  risk  of  periodic  foreign 
object  contamination  when  processing  equipment  malfunctions. 


Shop  Organization ; 
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Rationale  Leading  to  cnanoe; 

To  substant lal ly  reduce  labor  costs  and  increase  throughput 
In  AGMC  GRU  repair  operations  through  implementation  of 
modernized  equipment,  batch  processing  methods. 


Supporting  Data; 


Description  of  New  Process; 


Productivity  Improvements; 

Eliminate  technicians  exposure  to  irritating  fumes  and  high 
temperature  heavy-duty  soldering  irons  with  the  iropleroetnat ion 
of  semi-automatic  processing  desea  1 /resea  1  equipment  and 
improved  facilities. 


Quality  Improvements; 
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Benef Its/Trade-offs ! 


There  are  technical  risks  identified  with  the  insertion  of 
this  Improvement  into  the  repair  processes  at  AGMC.  Consider 
the  risks  of  not  being  able  to  successfully  automate,  obtain 
adequate  seals,  etc.  Also,  some  inventory  stockpiling  may  be 
required  in  the  immediate  sealing  area  prior  to  production 
interruption  during  facility  rearrangements. 


Cost  Savings : 

Reduced  overhead  costs. 


Implementation  Cost /Schedule ; 


A  thorough  review  of 


Gyro  manuf 

acturers  wi 

1 1 

add 

improvement 

s  possibl 

e 

at 

finishing 

operat ions . 

A 

expected  t 

o  be  suff 

ICl 

ent 

AGMC .  Exp 

and  to  incl 

ude 

ot 

state-of-the-art  commercial  aerospace 
ress  the  cost  effective  modernisation 
AGMC  sealing,  leak  checking  and 
two  to  three  month  period  of  time  is 
to  evaluate  private  industry  and 
hers  doing  automated  depaint ,  unseal . 


etc . 
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Impact ; 


Safety  Improvements; 


Environmental  Hasards/ Improvements! 


Re  liability/ Ha intai nab 1 1 1 1  y  Character ist i cs ; 


Human  Factors  Design  Criteria; 
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Bob,  what  heading  should  this  go  under?: 


It  should  be  understood  that  the  following  estimate  overview 
is  preliminary  in  nature.  Further  cost  analysis  details  win  be 
available  upon  submittal  of  the  final  Contract  Summary  Report 
CDRL  B006  (approx.  26  January  1989)  . 


DESCRIPTION  DURATION  EFFORT 


MDMSC:  T.O.  MGR 

SR.  I.E. 

I  .E. 

M  &  P  Engr . 
Tech  Writer 
T.I.  Program 
MDMSC  Travel 


2-3  Months  50% 

2-3  Months  100% 

2-3  Months  100% 

1-2  Months  50% 

1  Month  50% 

Administrative  Costs  10% 
Expenses  (Actuals) 


AFLC  Estimates; 

Air  Force  Administration  Costs 
Integratlon/Implementat ion  Costs 
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TECHNOLOGY  INSERTION  PROGRAM 


ALC;  WR-ALC _  RCC: _  QF  ; _ 

NAME ;  VANDERVOORD  FS ;  GS-7 _ 

HEADING ;  IMPROVE  BEARINGS  PROCUREMENT  AND  HANDLING  PROCEDURES 


Description  of  Current  Operation; 

The  responsible  OC-ALC  Item  Manager  specifies  the  technical 
description,  requests  competitive  bids  from  qualified  suppliers, 
selects  vendor(s).  establishes  shipment  schedules  and  procures 
the  required  instrument  bearings  for  annual  production 
requirements  for  all  ALCs.  All  follow  up  and  status  of  the 
procurement  is  also  accomplished  by  OC-ALC  Item  Manager.  AGMC 
has  no  authority  at  all  in  the  procurement  process. 


Overall  Assessment  of  Current  Operation; 


Current  Process  Problems; 


Instrument  bearing  quality  related  problems  are  a  major  cost 
and  schedule  impact  at  AGMC  and  WR-ALC  aircraft  gyroscope  repair 
activities.  This  impact  manifests  itself  in  corrosion  that  is 
frequently  evident  visually  on  packaged  bearings  when  initially 
received  at  the  MAPGB  facility.  Currently,  significant  rework/ 
repair  costs  occur  associated  with  bearing  re- l nspect ion .  scrap 
efforts,  and  nearly  100%  repair /clean! ng  for  salvage. 


Shop  Oroani zat ion ; 


Rationale  Leading  to  Change; 


To  Improve  supplier  reliability,  procurement  specifications 
and  material  handling  procedures  to  fsubstnt lal Fy)  reduce  labor 
costs  and  increase  throughout  in  AGMC  GRU  repair  operations. 


Supporting  Data; 


Description  of  New  Process; 


Productivity  Improvements; 

An  improvement  in  the  quality  of  instrument  bearings 
available  from  the  ALG  material  control  inventory  will  eliminate 
current  reworK/repair  costs  associated  with  re-1 nspect ion  and 
nearly  100%  cleaning  efforts  required  to  produce  acceptable 
bearings.  As  an  example.  AGMC  currently  plans  to  purchase  and 
implement  another  Cyl-Sonlc  cleaning  system  to  meet  capacity 
requirements.  This  could  be  eliminated  saving  a  minimum 
S150.000  implementation  expense.  Also,  the  technology  could  be 
transferred  across  the  Command  avoiding  similar  rework  costs  at 
WR-ALC. 


Quality  Improvements : 


2 
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Resource  Utilization; 


Flexibility: 


Bene fits /Trade-offs; 


There  are  no  technical  rlsK.s  identified  with  the  insertion 
of  this  improvement  into  the  repair  processes  at  both  ALCs. 
Only  possible  risk  might  be  the  administrative  difficulty  of  the 
AFLC  Item  Management  System  to  quickly  respond  to  procurement 
revisions . 


Cost  Savings; 


‘i 


Reduction  in  ALC  bearings  repa  1  r ''sa  1  vage/scrap  costs. 
Estimated  SC’s,  reduction  possible  In  bearings  Inventory. 
Reduced  overheard  costs. 

Eliminate  the  need  for  an  additional  Cyl-Sonic  cleaning 
system  dedicated  to  instrument  bearings  rework.  (Cost 
avoidance  of  approximately  $150,000  capital  expense  plus 
floor  space  allocation  costs.) 


Implementation  Cost /Schedu le ; 

A  total  review  of  supplier  reliability,  procurement 
specifications  and  material  handling  procedures  is  needed  at 
both  ALCs  to  identify  opportunities  for  quality  and  productivity 
Improvements.  MDMSC  will  meet  with  vendors  and  the  item  manager 
to  resolve  concerns.  A  two  to  three  month  period  of  time  is 
expected  to  be  sufficient  to  evaluate  both  ALCs,  the  bearings 
supplier (s)  and  the  OC-ALC  item  manager. 


—  “3  — 
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Impact : 


Safety  Improvements! 


Environmental  Hazar ds/ Improvements; 


Re  liability/ Maintai  nab ility  Characteristics; 


Human  Factors  Design  Criteria 
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Bob,  I  don't  know  wbat  beading  to  put  this  under 


Staffing  Estimates  (preliminary); 


It  should  be  understood  that  the  following 
overview  is  preliminary  in  nature.  Further  cost 
details  will  be  available  upon  submittal  of  the  final 
Summary  Report  CDRL  B008  (approx.  26  January  1989) . 


est imate 
analysis 
Contract 


DESCRIPTION 


DURATION 


EFFORT 


MDMSC : 


T.O.  MGR. 

2-3 

Months 

50% 

SR.  I.E. 

2-3 

Months 

100% 

I  .E. 

2-3 

Months 

100% 

M  &  P  Engr. 

1-2 

Months 

50% 

Tech  Writer 

1 

Month 

50% 

T.I.  Program 

Admlnistrat 

ive  costs 

10% 

MDMSC  Travel  Expenses  (Actuals) 


AFLC  Estimates; 

Air  Force  Administration  Costs 
I ntegrat ion/ Imp lementat ion  Costs 
OC-ALC  Item  Manager  Implementation  Costs 


FS 
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TECHNOLOGY  INSERTION  PROGRAM 


ALC  ;  WR-ALC _ RCC ;  MANPBG _  OF: _ 

NAME ;  VANDERVOORD  FS :  GS-8 

HEADING:  LASER  WHEEL  BALANCING  (DELAY/MONITOR  AGMC) 


Description  of  Current  Operation: 


A  new 
rotors  is 
Unit  Wheel 
WR-ALC  is 
system . 


pram  funded  dynamic  balancing  laser  system  for  gyro 
scheduled  to  be  installed  in  the  AGMC  Gyroc;^fe8ance^ 
Repair  Cfqici  1  if^dur  inq  the  first  quarter  of  CY  1989  . 
not  as  yet  ready  to  specify  or  define  a  specific 


Overall  Assessment  of  Current  Operation ; 


Current  Process  Problems ; 

A  significant  material  and  labor  cost  is  incurred  by  the 
frequent  rework  scrap  generated  by  improper  manual  drilling  of 
the  rotor  wheel  during  the  difficult  precision  balancing 
process . 


Shop  Organisation : 


Once  the  AGMC  Laser  Balancing  System  is  operational  and  an 
attractive  return  on  investment  (ROD  can  be  verified  utilizing 
Taguchi  investigation  methods,  MDMSC  will  act  as  coordinator  to 
accelerate  the  implementation  of  a  similar  Rotor  Dynamic 
Balancing  Laser  System  at  WR-ALC  to  provide  technology 
consistency  across  AFLC. 


?ortina  Data; 


Descr lotion  of  New  Process; 


Product i VI f 


>r ovement  s : 


Accelerate  the  implementation  of  AGMC's  Laser  Balancer  and 
verify  attained  cost  savings  and  ROI .  MDMDSC  can  perform  as 
technology  transfer  manager  to  insert  this  same  process 
improvement  at  WR-ALC  in  the  shortest  possible  amount  of  time. 


Qual 1 f 


irovements ; 


2 


FS :  GS-a 


Resource  utilization; 


Flexlbl 1 itv ; 


Eenef 1 ts/Trade-of fs  ; 


Once  AGMC's  Laser  Balancing  System  Is  operational  and 
accepted  py  all  users  there  are  no  technical  risks  identified 
with  the  insertion  of  this  improvement  into  the  repair  processes 
at  WR-ALC. 


Cost  Savings : 


Implementation  Cost /Schedule ; 

A  relatively  quick  study  is  needed  at  both  ALC's  to  identify 
opportunities  for  quality  and  productivity  improvements.  A  one 
to  two  month  period  of  time  is  expected  to  be  sufficient  to 
evaluate  both  ALC's  involved. 


Bob.  what  hea<ling? 


Staffing  Estimates 


)rel  imlnan 


It  should  be  understood  that  the  following  estimate  overview 
is  preliminary  m  nature.  Further  cost  analysis  details  will  be 
available  upon  submittal  of  the  final  Contract  Summary  Report 
CDRL  8008  (approx.  26  January  1989) . 


DESCRIPTION  DURATION  EFFORT 

MDMSC;  T.O.  MGR  1-2  Months  50% 

SR.  I.E.  1-2  Months  100% 

I.E.  1-2  Months  100% 

M  &  P  Engr  1  Month  50% 

Tech  Writer  1  Month  50% 

T.I.  Preograro  Administrative  Costs  10% 

MDMSC  Travel  Expenses  (Actuals) 


AFLC  Estimates: 


FS;  GS-8 


Air  Force  Administration  Costs 
Integration/Implementation  Costs 
WR-ALC  Floorspace  Allocation  Costs 


TECHNOLOGY  INSERTION  PROGRAM 


ALC;  WR-ALC _  RCC  ; _  OF; _ 

NAME;  VANDERVOORD  FS ;  GS-9 _ 

HEAD I NG ;  COMPARE  A.T.E.  TO  MANUAL  (DELAY  FOR  RESULTS  FROM  1) 


Description  of  Current  Operation; 


Diagnostic  tests  and/or  final  acceptance  tests  are  often 
performed  on  both  A.T.E.  and  manual  test  sets.  The  duplication 
of  tests  Is  because  of  lack  of  confidence  in  one  or  both  pieces 
of  equipment.  The  problem  Is  evident  at  b.2th  AGHC-MANPBG  and 
WR-ALC, _  MANPG.  The  difference  between  theC^as^e^  is  AGMC  places 
more  <;?art h^^  in  the  manual  stations  and  accepts  product  in 
dispute  from  manual  station  values  while  WR-ALC.  MANPG  in 
general  uses  the  A.T.E.  as  the  final  acceptance  measure. 


Overall  Assessment  of  Current  Operation; 


Current  Process  Problems ; 


The  basic  problem  is  evident  from  opposite  approaches  taken 
by  the  separate  bases.  acceptability  of  values  from  either 
set  of  equipment  is  by  opinion  or  rationale  of  the  acceptor  and 
not  from  an  engineering  researched  position.  Opportunity  to 
compromise  product  is  very  great  in  either  method.  Both 
locations  perform  redundant  testing,  increasing  labor  input 
unnecessar 1 ly . 


Shop  Organization; 


FS :  GS-= 


Rationale  Leading  to  Change; 


Determine  quantified  statistics  through  Taguchl*  analysis  of 
compatibility  and/or  differences  between  the  GRU  A.T.E.  and 
manual  test  stations  to  allow  full  utilization  of  the  RCC 
equipment  resources.  Use  distributions  and  values  obtained 
through  Focus  Study  6  A.T.E.  vs.  Product  for  A.T.  E.  character- 
ist ics. 

*  -  I  do  not  believe  that  "Taguchl"  will  do  anything  toward 
this  end!  This  should  be  results  of  aseles  of  test  data 
coropar islons .  A  Taguchl  array  may  rate  number  of  comparlsions 
necessary  and  impact  weight  of  some  conditions. 


Supporting  Data; 


Description  of  New  Process : 


Productivity  Improvemen-t  s ; 

In  addition  to  the  obvious  elimination  of  duplicate  testing, 
reliability  of  the  product  and  the  increase  in  field  time  should 
result  in  further  cost  savings.  Both  will  be  obtained  by 
shipping  more  product  meet  specification  allowing  maximum  field 
time  before  failure.  There  are  alos  plsitive  intangible 
benefits  to  be  gained  in  employee  morale  and  product  confidence. 


Duality  Improvements; 


Resource  Utilization 


(Obvious  savings  from  duplicate 
will  vary  with  product  line  -  data  is 
occurence  factor  from  WCD  history.) 


test  -  occurrence  factor 
in  model  also  should  have 


Flexibility; 


Benef its/Trade-of fs; 


One  risk 
will  result 
spec  1 f icat ion  . 
randomeness  is 


t 


t 


hat  must  be 
in  neither 
Another 


considered  is  that  an 
test  methods 
considerat ion 


meet 

IS  t 

oo  great  to  produce  meaningful  tests 


indepth  study 
the  product 
hat  product 


Cost  Savings ; 


Implementation  Cost /Schedule ; 


A  total  review  is  needed  at  both 
opportunities  for  quality  and  productivity 
to  three  month  period  of  time  is  expected 
evaluate  both  ALCs  involved. 


ALC's  to  ident 
improvements.  A 
to  be  sufficient 


1  fy 

two 

to 


FS;  GS-9 


Bob,  what  heading? 

Staffing  Estimates  (preliminary); 

It  should  be  understood  that  the  following  estimate  overview 
is  preliminary  in  nature.  Further  cost  analysis  details  will  be 
available  upon  submittal  of  the  final  Contract  Summary  Report 
CDRL  B006  (approx.  26  January  1989)  . 


DESCRIPTION  DURATION  EFFORT 

MDMSC : 

T.O.  MGR  2-3  Months  50^ 

SR.  I.E.  2-3  Months  100* 

I .E.  2-3  Months  iOO* 

M  &  P  Engr  1-2  Months  50* 

Tech  Writer  1  Month  50* 

T.I.  Program  Adiminstrat ive  Costs  10* 
MDMSC  Travel  Expenses  (Actuals) 


AFLC  Estimates; 

Air  Force  Administration  Costs 
Integrat ion/ Imp  lament  at  ion  Costs 


FS:  GS-9 


PROCbSS  FLOWCHART  PCN  74146A 


PROCESS  FLOWCHART  PON  74063A 


I 


PROCESS  FLOWCHART  PON  74061A 


PROCESS  FLOWCHART  PON  74148A 
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